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GENBRAL INTRODUCTION

Small Engines as referred to here are engines such as used
on lawn mowers, chain saws, power plants, outboards, cycles and
does not include engines used on automobiles, This course is
intended to show how small two-cycle and four-cycle gas engines .
are constructed, how they operate, what goes wrong, how to ser-
vice and repair them. It is also intended as & basis for those
who desire to learn about automobile engines., Much-of the basic
information given here is applicable to automoblle engines,
After mastering these basics, the student interested in learning

. the automotive service husiness can then go on to the additional
subjects of brakes, transmissions, wheel suspensions and other
automobile units, .

COURSE DESCRIPTION

The course presented is in four sections designed for a
twelve-week Vocational Program., It is suggested that four con-
secutive hours per day for twelve weeks be devoted to the pro-
gram. As total of 240 hours of instruction is involved. The
units are presented in single logical blecks of instruction,
concluding with portlnvnt atudy qun tions, diccusslons, and
demonstrations v

Included are labratory experiences which follow each of
the units of study. These are designed to guide the student in
the procedures of assembly and disassembly and direct his work
in an orderly fashion, These work experiences are directly ror-
related with the text theory and therefore are placed after those
unite where theory relates to them,

There are 28 inetructlonal units with 1ndiv1dua1 objectives
and learning tlme. -

OVER ALL COURSE OBJECTIVES

1, To.develop skills necessary for repair and Serv1c1ng of two-
cycle and four-cycle gasoline engines.

2, To develop skills in the use of hand tools and equipment pecu-
liar to the small engine repairman.

3. To develop an appreciation for good workmanship.
Ik, Te develop acceptable work habits.

5, To develop an appre01at10n for the business aspect of repair
shops,

6. To develop proper attitudes toward employer, fellow employees,
and customers, :

T. To develop an appreciation for saféty procedures.

-1-



PERFORMANCE CRITERIA

" To be able to perform all of the operations set forth in
the objectives in a reasonable length of time which is deter-
mined by the instructor.. A combination of tests and labratory
experiences are used as measuring tools.

TEACHING METHODS

The follow1np teaching methods will be emp]oyed to achieve
the desired objectives of the course:

Teaching Methods General Classification
' of Activities

1. Demonstration Operatioh, Safety
2. Discusslon Trade Terms and Nomén-
o , clature _
3. Individuallzed Instruction Written instructional
' material
A
INSTRUCTIONAL AIDS
. . ’[ o
Motion pictures, slides, charts, prints and manufacturer's “A'“

literature will be used whenever feasible throughout the course
as a supplement to the regular material and not as a substitute,

e
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- SMAL!. ENGINE REPAIR TRAINING COURSH
SECTION I
INTRODUCTION TO THE COURSE,
THE OCCUPATION, AND THE INDUSTRY

Instructional Unit ' Classroom lab - Shop
: hours  hours ~ hours
l. The Course"Q".'.."l.l""l' . 1 1

2. The Occupation and the
Industry.eceeeereeeeeerocanons 2
3. Small Engine TerminologY...... 3
1

Bafety and Shop Housckeeping... 2

lise and Care of Required

Hand Too0lSseeeerseenseneccnnsas 2 2 6
Fastening Facts and Thread

Identificationeeecioscevsercnns 2

B 170 < T

The first four units are designed to orlent the student to the
small engine repair course and to the procedures governing safety,
and personal behavior in the course and the industry,

Units 5 and 6 present several essential skills to the small
engine repairman.

COURSE UNITS
Unit I
The Course

Time Allocation

Classroom, hours; laboratory, hours

Unit objectives : ‘

To present an introduction to the small engine repair course.
To develop proper attitudes for this course.

To develop an understanding of the small engine repair course.
To present rules and regulations pertaining to this ccurse.
To orient the student to the facilities,

Tools and Materials

Shop equipment, tools, supplies, and parts

Instructional Proccdures

———tans e s pt—. <ot

Present the objective. and content of the course by lécture and
discussion., Relate the items presented to equipment and proce-
dures. Tout the physieal facilities.

-3=



Unit Outline

A, Obhjectiver of this course

1. To develop skills necessary for repalr and servicing
of two-cycle and four-cycle gasoline engines

2. To develop skills in the use of hand tools and equipment
peculiar to the small engine repairman

3. To develop an appreciation for good workmanship
4, 'l'o develop acceptable workhabits
5. 'To develop an appreclatlion for safety procedures

6., To develop an appreciation for the business aspect of
repair shops

7. To develop proper attitudes toward employer, fellow
employees, and customers

B, The scope of the small engine repair course-

1. lntroduction to small engine repair course

a. Orientation to ﬁhe course
b. Introduction to small engines
¢, Small engine terminology
d. Safety and shop housekeeping
e. Use and care of required hand tools
f. Fastening facts and thread identification
2. Four-strokg cycle engines
a. Engine principles
b. Review of safety factors
c. Use and care of shop equipment
d. lubrication

e. Proper use of manufacturer's specifications, manuals,
catalogs, and price lists

f. Ignition and starter systems

g. Carburation and fuel systems

Ay



2, PFour-stroke cycle engines (continued)

h. Lngine speed control (governor ard Linkage adjustment)
i, Engine.cooling |
j. Tune-up techniques
k. Troubleshooting techniques
1, Major engine overhaul
m, DMultiple cylinder engine overhaul
n. Proper gear, belt, and pulley application
3. Two-ztroke cycle engines,
a, Hqgincm principles
b. Jubrication
¢, Jlegnitiorn and recoil starter systems
d;~ Carburation and fuel systems
e. Engine speed control (governor and linkage adjgstﬁent)
f. Engine cooling (including marine engines) )
g. Tune-up techniques

h, Troubleshooting techniques

i, Major emgine overhaul
j. Routine maintenance and storage
-+, Business procedures
| a. Business procedures
: b, Customer relations
C. Orientation to facilities
1. Classroom ”
2. Lhop area

3, Tool room

4, Tquipment




. Urientation to facilities (continued)
5. Cleaning area
6. TFirst aid equipment

7. TPFire Tighting equipment

N

D, Rules and regulations

1. Personal safety
a. No ringms or walches when working on projectn
b, Shirts tucked In
c. Use of safety glassés
d. VNo shafp tools in pockets
2. Attendance
3. Use and care of equipment and tools
a. After instruction
b. Safety procedures
c.‘%$f0per storage
b, Usebof tool room an& storeroom
a. Tool check out procedures
b. Proper storage of tools.
¢. Proper storage of equipment
d. Storage of olly rags
e. Storage of gasoline and solvents
5. Assignments

a. Shop jobs
b. Reading assignment

c. Assignment sheets

- d. Use of progress charts

e.. Types of Ltests
f. Standards for the course

_f_



6. Cleanup Assignments
a, Work areas
b, AShcp floor
cs. Tool room.
d. Storeroom
e. Oily rag disposal
7. Rules and resulations which apply to a particular school

13

laboratory Activity

Tour of facilities

Tsxts and References _

Automotive Electrical Assoclation, The Economic Facts of Life for
the Small Engine Service Dealer, Various manufacturers' literature.

UNIT 2
The Occupation and the Industry

Time Allocation

Classroom, 2 hours

Unit Objectives

To develop an appreciation for thevaried uses of the srall engine

To learn of the need for small engine repairmen

To develop an understanding of the problems of the small engine industry

Tomls and Materials

AN
\,

Several representative small engines

Instructional Procedure

3

Present the needs for and uses of small engines and the require-
ments for small engine repdirmen by lecture and discussion, Have re-
presentative small engines on display for students to examine,

-7-



Unit OQutline

A. Uses of sméll engines
1. ILawn mowers
2. Garden.trnctors
3. Chains sows
I, Pumpé
5. Portable power equipment

Leaf blowers

[0)Y

" 7. lawn and driveway sweepers

o

Industrial uses
9. Pout hole aupers
1O. Rall spike hammer:
11. Agricultural uses
12. Portable generators
13. Boats
ih. Toy autos
15. Conveyors.
16. Concrete mixers
17. Self-contained water ski units
18. Snow blowers
19. Power sleds
20. Go carts
2}. Rototillers
" B. Need for small engine repairmen
1. Past and projected sales recofd of lawn mowers
1950--~1,000,000
1958--3,000,000
. .




Need for nmall enmlné repairmen (continued)
1962, 000, 000
1965--estimated 6,600,000
1970~-projected 7,900,000

2. Population increase of 20% over the next few years to bring
a corresponding increased use of small englines,

3, ©mall engine servicing
a, Iventually needed by all englnes
b, Ohipping costs to factory agalnst cost of repair
¢, Purchase of service with engine by customer
d. Routlne owner maintenance
e, Complete repair service
f. Tune-up service

L, Small engine service facilities
a. Hegular auto garages
b. Small engine service center
c. Factory repair service
d, Service sfation
e, Depértment store service center
f. Private individuals . ' . .
g, Wholesale outlets
h, Automotive parts jobBers

C,. History of the small engine
1, Started aboﬁt 1900 ,
2, DBecame popular duiing World War II
D, Thé small engine repalrman
1. TIntersst in mechanlcs

FRIC 2. A good problem solver

-9~



D, The small engine repairman (continued)
3, Personal qualities
a. Thorough in work
b. Pleasant personality
c. Ability to understand written instructions
- 'd. Ability to apply math to the trade
e. OGales abllity .
f. Ability to express thoﬁghts orally and in writiné
g. Cooperative
h. Ability to follow i nstructions
i. Curiosity
Je 'Imag;nation
%. Loyalty to employer
1. FKeat appearance
L4, Future for small engine repairmen
a. Anticipated growth in small engine usage
b. Shortage of qualified small engine repairmen

¢. Financial future of the small engine repairman

try

. ZIndustry problems
1. Shortage of repairmen
2. Shortage of service centers
3, Difficulty in stocking parts
4L, Bstimated 13,000,000 units in need of repair
5. Anticipated increase in sérvice requirements

6. The demand for good service resulting from increased
competition

7. Sales ahead of service

. 8. Lack of training facillties for small engine mechanics

~10-



Texts anl References

Automotive Electrical Association. The Economic Facts of Life for
the Small Engine Service Dealer. Manufacturers' literature.

Unit 3
Small Engine Terminology

Time Allocatlon

Classroom, 3 hours

.Unit Objectives

To present the terminology of small engine repair

To develop an appreciation for (he complexity of the small engine
repair tield '

Tools and Materials
Textbook containing terms

Instructional Procedure

Assign a list of terms (including definitions) for the student to
study prior to this presentation. Réview the terms during the required
number of lecture periods. The students should not be required to
memorize the terms. The instructor should comment on each term based
on his experience. The terms will be used during the course of
instruction. '

Unit Qutline

A.- Value of standard definitions-
1. Commun;éation
2. Ordering pa;ts
B. Terms common to the small engine industry.
l. Additive
2, Air cleaner ) J
3. Air fuel ratio
L., Air gap
5.. Air horn
6. Alternator

-11-



B. Terms common to the small engine industry (continued)

7.
8.
9.
10,
11,
12,
13.
14,

15.

16,

17,
18,
19.
20.
21,
22,
23.

24,

25,
26.

27,

28.
* 290
30.

31.

Anti-clockwise rotation
Atmospheric pressure
Atomlize

Backfire

Backlash

Backpressure

B.H.P., brake horse power
Before-dead-center
Blow-by

Bore (cylinder)

Boring bar

Boss

Breaker aim

Breaker point

Break-in

Burnish

Bushing

By-pass

Calibrate

Cam

Cam angle

Cam ground pisfon
Cam shaft

Carbon

Carburetor

12~

38.
39.
40,
41,
b2,
L3.
i,
bs.
16,
L7.
48,

b9.

50.
51.

52.
53.
S
55.

56.

Comprzssion ratio

Condén?pr
Connecting rpd
Counterbore
Counterweigﬁt _
Crankshaft
Cycle

Cylinder block
Cylinder head

Cylinder sleeve

Dead center

Detonation

Diaphragm
Die

Mirect drive
Displacement
Dog clutch
Dowell pins

Down-draft

o rbi e mm mam e ¢ s w ks e aan an

- erstarm -



TR L

Terms common to the small engine industry (continued)

32.

6,
05,
66,
67:
€8,
69
70.
71.
72,
73.
o,
75.
76.
77,
783.
79.
80.
81,

82,

Centrifugal- force
Chamfer

Choke

Clutch

Combustion
Compression
Coﬁpression ratio
"ilter

in

I'loat

Floating piston pin
Float level
Flutter or bounce
Flywheel

Foot pound
Four-cycle engine
Gasket

Gear

Gear ratio
Generator

Glaze breaker
Governor

CGrowler

iligh-test gasoline
Hone

Horsepower

57.
58.
59+
60.
61.

62,

. 63,

90-
91-
()20

93.

105.

- 106,

107.

108.

Dreve fit
Dwell
JWnommeLer
Eccentrlé
End play
isngine aisplacement
Feeler gauvge
(nurl

fands

Lap.

Liner
Linkage

Load

Lost moti on
Magneto

Mesh
Micrometer
Miss
Mono-block
Muffler
Mozzle
Octane number
01l pumping
Orifice

Out of round

Outside diameter
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Terms common to the small engine industry (continued)

83.

81"-
85.

86.

87,

118,

119.

120.

121.
122.

123 .

125.

126,

128,
129,
130,
131.

132.

133.

ldle

Ignition

Internal combustion

Jet

Journal

Key-keyway

Knbck

Pitted
Poppet valve
Port
Pfeignition
Preloading
Press fit
Race

Ratio
Resistance
Retard
Ridge

Ring gaé
Ring gear
Rotary valve

SAE

SAE thread

1

109.

110.

111,

112.

155.
156.
157.
158,
159.

160.

{verheard valve or valve-

in-head
Pawl

Phillips screw or
screwdriver

Piston
Piston collapse

Piston pin

Piston ring

Pisfon ring compressor
Piston ring gap

Spark advance

- Spark gap

Spark plug
Spline

Standard thread
Stroke | é
Stud -
Tachometer
Tappet
Throw |
Thrust _ .
Timing gears
Tolerance

Top-dead=center

Torque

rpreaineree

Torque .wrench



Terms common to the small engine industry (continued)

13, SAYBOLT TEST 161, Troubleshooting
135. Scoring 162, Tune-up

136. Seat 163, 'Two-cycle-engine
137. Seizing 164, Vacuum

138, Shear 165, Valve

139. Shim | 166, Valve clearance
140, Ohrink-fit ' 167. Vanes

M1, Skirt 168,  Venturt

12, Sleeve 169. Volumetric efficiency
143, Siudge | 170, Work

14,  Solvent 171, Wrist pin

Texts amd References

Automotive Electrical Association,.A,E,A, Air Cooled Engine Manual
Purvis, Jud, All About Small Gas Engines.

Unit &4
Safety and Shop Housekeeping

o
Time Allocation )

Classroom, 1 hours; laboratory, 2 hours

Unit Objectives

To develop an appreciation for good safety habits

To present to the student good housekeeping procedures
To relate good housekeeping to good safety practices
To demonstrate how accidents happen

To discuss why accidents happen,

Tools and Materials

Safety glasses

O hop equipment

ERIC
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Tools and Materials (continued)
Tools
Several representative engines

Instructural Procedure

Present by lectures, discussion, demonstration, and films good
safety procedures and housekeeping procedures. As:ign students to
shop cleanup du%ies on a rctation basis. Introduce the students to
safety practices and devices during the course of the presentation.

Unit Outline

A..Safety and the small engine repairman
1. Personal safety
a. Safety glasses
~b. FKo long hair
¢. Proper clothing
(1} shirt tucked in
(2) shirt cuff buttoned
(3) ™o Jewelry
(4) Clean clothing
(5) Proper shoes
(6) No long tie
2. finahcial loss due to accident
a. loss of wagés and possible iosshof employment
b.' Loés of income to employer..
- ¢. Loss of service to customer
d. Chance of permanent disability
B. Shop safety .
1. Entrance and exit locatiodns
2. .0peration of exhaust system

3. Gesoline and oil storage

o - -16-




B. Shop safety (continued)
L, | Waste rag disposal
5. Use of flre extinglzg_sger
6. Clean floors
a. 0il .spillage
b. Removal of tools;, equipment, etc.

T. Procedure in event of fire

a. First aid eq_uipment
b. Telephone pfocedurés in event of injury
8. Danger areas
C. Shop equipment safety
1. Use of electrical equipment
a. Check cords
b." Proper grounding
c. Grm_mded outlet
.2. Grinding type equipment
a. Use of shield and safety glasses
b. Safety guards and tool rests

3. Hend tools

a. Correct tool for job
b. Correct use of tool
c. Storage of tools

D. Safety while performing job; proper mounting of engine before
- starting .

1. Proper bench

2. Proper installation of equipment

E.' Good shop housekeeping; ass_igmhent to daily cleanup job

1. Working areas

o -17-
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E, Good shop housekeeping; assignment to daily cleanup job (contihued)
2; Tool roon
3.. Floor
L, Equipment
5. Storage of current jobs
6. Storarse of extra supplies and equipmeng
7. Proper care of equipment
8. Parts cleaning area
F. Good shop habits
| 1, Walk - don't run
2. Observe condltlons

a. Ulippery floors

b. Debris on floor
3. Look before you act
k. Xeep proper balance ﬁhen lifting
5. Keep electric cords out of traffic areas
6. Use absorbents properly
G, OSafety and this course
1. Safety will be stressed in all activities
2. When in doubt, ask your instructor

Laboraforx Activity

Iaform all students of all the jobs within a small engine repair
shop that require eye protection (glasses or shields), Show how a
moving part will catch a cloth or hair by placing cloth in the. appro-
priate moving part. Tout physical facilities with objective of
emphasizing safety. Have the local fire department demonstrate proper
extinguishers for fuel and electrical fires.

Texts and References

Williams, William A,. Accident Prevention Manual for Shop Teachers

- -18-
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Unit 5
Use and Care of Required Hand Tools

Time Allocation

Classroom, 2 hours; lahboratory, 2 hours; shop, 6 hours

Unit Objectlves

To orient the students to proper care and use of hand tools
and skills related to their use in the small engine repair field

To develop the correct attitude concerning careful'gtprage and
maintenance of hand tools - :

Tools and iMaterials

8tudent tool kit

Bearing drivers

Reamers (adjustable)

0il seal loaders

0il seal pullers and drivers
Miqrometer and rulers

Driil index

Vaive spring compressor

Hand valve seat cutter

Valve seat cutter for over size valve seats
Spanner wrenches, pullers
Piston ring compressors

Worn engines for practice

Instructional Procedure

Present material by lecture, dlscu551on, demonstration, audio-
visual aldu, and "student shop participation,

Unit Outline

A, Small engine mechanic's tools for discussion

1. Box and wrenches



A. Small engine mechanic's tools for discussion (continued)

2.

\

a. lhere nned

b. Advantares of box end wrenches

3/8" drive socket set

a, Advantages

b, Types ofmaterial used in malkeup

c. Adaptors for 3/6" drive set

Ignition tLool kit

a, {omplete explanation of use

b, Safety in use
Allen wrench set

a. Where uséd

b, Advantages

Pliers

a. HNeedle nose

b. Diagonal cutting
c. Adjvstable

d. Vise grip
Secrewdrivers

a. Two standard sizes
b,. Phillips head

c. Offset

d. Screw holding type
e, Magnetic

f. Clutch type
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A. ©Small engine mechanic's tools for discussion (coniinued)

7.

10,

11,

park plug sockets

a, Three sizes

(1) 5/8 ".
(2) 13/16 ¢
(3) 7/8"

b. Purpose

c,. Careful use during removal of spark plug Trom engine
Punches

a, Center

b. Pin

c. %_drlft soft brass

Hammers

a. Ball peen (small size)

b, Lead

¢, Plastie

Files
a., Point
b, Mill .

¢. Ground

Open and wrenches

a. 5/16 "
b. 3/8"
e, 7/16 "
d. 1/2 "
e.. 9/16 "
f. 5/8 "

-21-

L3.3.3%.3



A. Small engine mechanic®s tools for discusslon (continued)
12. Adjustable wrenches
a. Proper use
b, 6" and 8" adjustable
B.. Related shop dlscﬁssion topics
1. Shop safety in using hand tools
2. Making tools
Using tools with correct handles
L, Keep tools with correct handles
5. Do not overtax tool beyond capacity ) :

6. Protectlve glanses in the shop or laboratory when unsing
small reamers, cutters, etc,

7. Proper tool usage i
C. Demonstration during laboratory. (Should consist of hand tool

demonstration along with a thorough operational demonstration of
special shop tools such as the following.) :

1. Vises

a. oStandard

TS

b, Vise fixtures

-

Eh s Dk

2 Drills

t el e

W IOIBEILS

b, Press drill

c. Drill bits

s

3.. Taps and dies
a, Drill gauge
b. Lubricants for cutting threads

I, Valve lifter

5.. Piston ring expander o :

o &.. Piston ring compressor i )?é
i}
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C. Demonstration during laboratory (contlnued)
7. Valve seat cutter
8, Various pullers
9., Reamers (adjustable)
10. Micromefers
A. Inglde
b, Outslide
11, Cylinder dial gauge

Laboratory activity

Instructor should name each tool in the student's kit and
demonstrate its correct use and maintenance, All shop specialty tools
should be presented in the laboratory.. Representatives of tool manu-
facturers can be enlisted to assist in the presentation of the use of
specilal tools required for small engine servicing.

Shop Activity

Students should be given an opportunity to inspect all thelr tools
and be given small projects in which to acquaint themselves with their
tools on a particular shop job, such as disassembly of some short
block assemblies,

Drill gauges can be made along:withwother“timesaving»devices for small
engine work, : :

Texts and References

Delmar Publishing Co., General Repair Tools
General Motors, Inc, ABC's of Hand Tools

Unit 6

Fastening Facts and Thread
Identification

Time Allocation

Classroom, 2 hours

Unit Objectives

To give the student sufficient knowledge to select the proper fastener .
for a job on small engines

To orlent the student to new fasteners
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Tools and Naterials

Assortment of bolts, nuts, and screws
Instant clanp fasteners
Hire coils for replacement threads

Tnstructional Procedure . .

Present by lecture and clascroom discussion material on various
nuts,and bolts and thelr uses. Relate their use to small cnglne
repair. '

Unit Cutline

A. ZImportance of good fasi,neré'{
1. 3Save down time
2. Oave on the life of the engine
B, Different methods‘of fastenef manufaclure
1. Cut threads
2. Rolled tﬁreads
C. ine vs. coarse threads ' : 4
1. Kational fine or SAE
a.'.Used where taper breakage is no problem

b. Greater resistance to stripping where thread engagement
is short '

c. Sensitive tightening adjustment

d. Resistance to loosening under vibration

e. Develops greater Strength in static assemblies
2. Hational Coarse or USS |

a. Greater depth

b.. Less affected by nut expansion.
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F, Screws (contlnued)

c., Not sensitive to burrs and nicks in handling

d. Less liable to grab or seize when reused in service:

D, Proper nomenclature of threads

1. Lead
2, Pitch
3.. Thread

L, BSelective thread
E, Proper identification and use of bolts
1. Machine bolts
2. Otove bolts
3.. Carriage bolts
L, Stud tolts
F., Screws
1.. Set screws-
. ~a. Square heads

b. Headless types (on moving parts where operator could
become entangled :

c. National coarse threads
d. Fastens collars
e. lPulleys on shafts
2. Self—tappiﬁg SCTews
a, Makes own thread
b, Straight screwdriver slots
‘c. Phillips .
d. Made of hardened steel

e, Coated or uncoated




3. Drive screws
a. Permanent fastenings
b. Withstands stresses and vibratioﬁs
G. Nuts, shapes and sizes
1. 8ize of nut detgrmined by‘size of bolt
2. Jam nuts
3. Pal nuts
4, castle nuts
5. Wing nuts
H. Washers
l. Form bearing surface under nuts
a. Made from carbon steel
b. Hardened and tempered
2. Flat washer
3. Spring lock washer
4, TInternal shakeprecof
5, External shakeproof
I. Pin keyg; cottér keys
1. Sizes |
2. Where used in small engines
3. How installed
4, Proper removal

J. Keys; variety of shapes

1. Woodruff )
2. Squaré
3. Giv
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K. Lock rings.
i. Hold parts together
a. Materials used for lock rings
b. Tools required to remove and repléce lock rings
2. Conmplete cirele rings
3. E-type ring
. Crescenﬁ ring
5. Grip ring
6. External circular self-locking ring
7. Basic internal type

Texts and References

Bowman Products Co. General Repair Tools for Automotive Mechanics.

Long, Kenneth F. Outboard Motar Service Manual.
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SECTION II

FOUR-STROKE CYCLE ENGINES

Instruction Time

Shop

Instructional Unit Classroom Laboratory
. Hours .
- Hours . Hours

1' Engine Princj-PleS......-.....-.o. 7 2 6
2,. Use and Care of Shop Equipment... 1 - 1
3. Lubrication.......l.II...I....'.. 2 l 2
k,, Proper Use of Manufacturers' Spec-

ifications, Manuals, Catalogs,

&nd Price LiStS.-.-..-........... 2 - 2
5. Ignition and Starter Systems..:.. 2 1 5
6. Carburetion and Fuel Systenms,.... 4 2 7
7. Engins Speed Controls (Governors

and Linkage Adjustments)...eeeeee 1 1 1
8. Engine Co0ling..seeceeroeersscnns 1 1 1.
9. Tune-up TechniqueS....seeessecess 7 3 6
16, Troubleshooting Techhiques....... 27 2 10

TOtaIS.o..'---..-..-....

The purpose of Section II is to present proper procedures for repair of
four-stroke cycle engines, Unit I serves to present an overview of the
components of a four-stroke cycle engine Units 3, 5, 6, 7, and 8,
present details of major components of a four-stroke cycle .engine.
Unit 4 emphasizes the value of Manufactures®' publications and present
directions in the use of Manufacturers' literature, Units 9 and 10,
involve the student in situations he will encounter in the repair shop.
Safety must be stressed as appropriate in each unit.

COURSE UNITS
Unit I
Engine Principles

Time Allocation

Classroom, hours; laboratory, hours; shop, hours
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Unit Objectives

To develop an understanding of the principles of the four-stroke |
cycle engine,

To develop a knowledge of the components of the four-stroke cycle
engine,

_ Tools and Materials

Student tool kit
Representative makes of four-stroke cycle engines

Instructional Procedure

Present the baslc principles of the four-stroke cyclc engine by
lecture, discussion, reading assignments, and audio-visual aids,
These principles should be .presented in conjunction with the
laboratory demonstrations and shop assignments on four-stroke cycle
engines as indicated in the outline, '

Unit Outline

A, Four-stroke cycle - principles of operation

1. Intake str ;
2., Conmpression :
3; Power stroke
4, BExhaust s%roke

B, Piston movement

C. Valve movement
1. Valves
2., Valve trailn
3. Velve:timing

D.. Piston displacement
1. Explanation
2. Determining dlsplacement

E. Compression ratios
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F. Arrangement of cylinders

1.
2.

3e
b,

Vertical cylinders
Horizontal Cylinders
Opposed type cylinders

a

V-type cylinders

C. Engline cylinders

1.

2.

3.

Se

6e
7o

One-piece’ cylinders
a. Advantages and disadvantages
b. How cast |
Two-plece. cylinders
a. Advantages and disadvantages
b, How cast
Cast iron cylinders

a. Advantages and disadvantages

b, How cast

Aluminum cylin&ers

a. Advantages and disadvantages
b, How cast

Clyinder block warpage

a., Cause

b. Prevention

Cylinder wall wear
Cylinder heads

H. Engine crankshafts

1.
2e
3
.

Purpose of crankshaft
Main bearingjournals

Connecting rod journals

Materials used for crankshaft
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H. Engine crankshafts (continued)
5. Balancing of crankshafis
a, Static balance
b. Dynamic balance
6. Crankshaft alignment
7. Crankshaft taper and out of round
I.- Engine camshafts
ls Purpose of camshaft
2, Parts of a cam |
< 3, Lobes on camshaft
4, Camshaft alignment
Je Englne bearingé
1. Purpose of bearings
2. Types of bearings
a, Integral
(1) How manufacfured
(2) .Materials used in manufacture
be Precision bearings
(1) How manufactured
(%) Materials used in manufacture
ce Needle bearings
(1) How manufactured

(2) Materials used in manufacture



Pl
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Bearing clearances
a. Metheds of determining bearing clearances
(1) Plastic ribbon method
(?) shim stSck method
' (3) Colored shim method
(b) Micrgﬁéters
b. Thrust clearances
(1) Checking with feeler gauge
(2) Checking with dial geuge ~
Bearing replacemenﬂ
a. Procedure
b. vPrecauﬁions
Bearing adjustment of integral bearings
a. Removal of shiﬁs Q
b. PFiling the cap
Camshaft bearings
a. Types used
b. Replacement
Bearing failure
a. improper_lubrication
b.' Improper adjustmeﬁt
¢c. Misalignment

d. Abrasives

K. Piston rings

1.

2.

Purpose
Types
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a. Compression rings
b. 01l rings
c. Riﬁg gap design
/ 3. Materisls
4. Piston ring gap in cylinder
5. Ring groéve clearance
L. Pistons
‘1. Piston materials
2.  Piston construction
3. Piston design
a. T slot
b. U slot
c. Solid design
d. Strut design
e. Steel belted type
f. Cam ground pistons
4, Piston clearance
a. Knurling of pistons
b. Piston expanders
M. Piston pins
1l. Purpose
2. Types
a. Full floating
b. Anchored to piston
¢. Clamped in rod

3. Materials used in manufaecture
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N. Valves

1. Types
2. Parts
3, Cooling
4, Seats

5. Stem guides-
6. Springs

T. Timing

8. Adjustments
9. 8tem seals

laboratory fctivity.

The instructor will disassemble the short block of a four-stroke
cycle engline and identify all components. The students should be
given the opportunity to handle and examine all basic parts.

Shop Activity

It is suggested that several different mekes of worn engines '
be used for shop activity, giving each student a chance to check different -
makes of engines for worn parts as they actuelly ocecur in the field.

1. Disassemble short block assembly.

2. Examine crankshaft Jjournals e

3. Measure crankshafts and journals for taper and out or round
and undersize

4. Examine valve guides, valve seats, and valve assemblies for
‘excesslve wear, distortion, looseness, and seat contact.

5. Examine vaive springs and‘test for loss of tension

6. Examine cemshaft and measure 1obes

T Tdentify timing marks on crankshaft gear and timing gear
8

. Examine bearings for wear, pits, and scratches.
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Shop Activity (continued)
9. Measure bearing clearances using plastic ribbon
10. Measure bearing clearances using shim stock
“11. Check connecting rodé alignment
12. Check out of round .connect:lng rods
13. Examine piston pins for wear, locks and clearances
14, Measure piston for size, score, and wear
15, Check piston for cracks, worn grooves, and worn lands

16. Check piston clearance with a feeler ribbon and spring scale.

17. Check for worn.rings, ring gap, and groove clearance
. of rings .

Texts and References

Automotive Elecirlcal Association. Principles of Operation,
Service Maintenence Air {ooled Engines ’ :
Long, Kenneth F. Small Engines Service Manual
Stevenson, George E., Smell Gasoline Engines

Unif 2
Use and Care of Shop Equipment

Time Allocation

Classroom, hours; shop, hours

Unit ObJective

Po develop skills in the use and care of shop equipment

Tools and Materials

Wheel and gear pullers
Testing equipment
Bench grinders
Electric drills

Tool racks

Valve equipment

" Porgue wrench
Micrometer
Telescoping gauge
Reamer



Tools end Materials (continued)

Carburetor gauge

Feeler gauge

¢0il seal driver and puller

Piston ring expanders and compressors
Cylinder hones

Instructional Procedure

Present the proper usage and care of shop equipment and tools
by lecture, discussion, and audio-visual aids.

Unit OQutline

A. Types of pullers
1. Sliding hammer asdapted to puller
2. Multijaw puller
3. Flywheel puller
B. Types of testing equipment )
1. Coil tester
2. Consenser tester
3. Spark tester
4, ‘Tachometer
5. Spark plug tester
C. Torque wrenches
l. How to handle
2. How to read correctly in inch- or foot-pounds
3. Special adaptors
D. .Carburetor - gauges
BE. Valve equipment
1. Valve refacer
g 2. Hard seat grinder

3. Valve guide drlvers
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Valve equipment (continued)
4k, valve guide cleaners
5« Bearing glue
6. Spring tension gauge
7. Valve seat replacement tools
8. Suction cup and compound
f. Micrometer
1. 1Inside
2. Qutside
G. Telescoping gauges
H. Piston ring expanders and compressors
I. Cylinder hones
J. Feeler gauges -
K. 01il seal pulleré and drivers
L. Reamers
l. Roughing
2. Finishing
3. Valve guide reamers

Shop Activity

- It is suggested that each student be allowed to use and care for
the different types of tools used on four-stroke cycle engines.

1l. Remove a flywheel using special pullers

‘2. Test scveral coills and condensers using test equipment

3. Torque several heads on the small engines using the inch-
and foot~pound wrenches

L. Remove carburetors and check and adjust float level

5. Grind valves using valve equipment _

. Measure bearing Journals and cylinders using micrometers

and telescoping gauges

Remove and replace rings on pistons using the ring expander

Use & ring compressor and install a set of rings and a

piston assembly into the cylinder

o3 O
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Shop Activity (continued)

9. Adjust valves using the feeler gauge to check clearance
i 10. Remove and replace crankshaft oil seals
11. Ream out several bushings using the roughing reamer first
and then using the finishing reamer to complete the
operation. ‘

Texts and References

Briggs & Stratton, Repair Instructions IT

Clinton Engines Corp. Clinton Pield Service Manual
Purvis, Jud. All About Smrll Gas Engines

Tecumseh Products Co. Mechanics Handboox
Appropriaste manufacturers' manuals

Unit 3
LUBRICATION

Time Allocation

Classroom, hours; laboratory, "hours; shop, hours

Unit Objective

To develop &n understanding of the lubrication systems found in
four-stroke cyecle engines '

Tools and Materials

Student tool kit
Representative makes of engine oil systems and pumps

Instructional Procedure

Present by lecture, discussion, and visual aids the types of lub-
- rication systems and types of o0il pumps used.

Unit Outline

A. Purpose of lubricating oils

1. Cooling actioas

]

. Cleaning actions

w

. Sealing action

4, ILubrication action

-



Unit Outline (continued)

B. Types of lubricating oils to use
1. Detergent oil
é. Nondetergent oil
3. 0il S.A.E. ratings recommended
C. 0il slingers for aluminum engines
1. New styles
2. 014 styles
3. How driven
D. 0il dippefs - aluminum and cast iron engines
1. How operated
2. Proper installation on rod
B. 01l slingers for cast iron engines
1. How operated
2. Measuring clearances

3. Bnd play specifications

L -]

Idler gears
1. Erd play specifications
2. How end play is adjusted
G. 0il pumps
1. Types used
2. Overhaul procedures
3. Installing oil pumps in engines
4, Testing ﬁumps for operation
Laboratory Activity

The instructor will show the various types and designs of oil
pumps, dippers, and slingers
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Shop Activity

It is suggested that several engines of various types and designs
be used to examine and iest types of lubrication systems used.

1. Itemove the lower case

2, Examine the olling system

3« Note markings on pumps

4., Note position of dippers used

5« Remove idler gear and check idler gear end play
6. Prime and oil pump

7. Install an oil pump

8+ Check an oil pump for operation

Texts and references

Briggs & Stratton, Rgpair Inatructions II

Clinton Engines Corp. 1965 Clinton Field Service Clinic Manual
Purvis, Jud. All About Small Gas Engines

Stephenson, George E. Small Gasoline Englnes

Tecumseh Products Co. Mechanics Handbook

Appropriate manufacturers' manitals.

Unit 4
Proper Use of Manufacturers' Specifications
Manuals, Catalogs, and Price Lists

Time Allocation

Classroom, hours; shop, hours

Unit Objectives

To &évelop proper»tnowledge and skills in the ordering and pricing
of parts through the use of manufacturers® specifications,
manuals, and parts catalogs '

Tools and Materlals

Several mekes of four-stroke cycle engines
Manufacturers' manuals

Manufacturers® parts catalogs
Manufacturers®' parts price lists

Instructional Procedure

Present to the student the proper -methods of locating engine specifi-
catlons and of pricing parts through reading and understanding
manuals and parts catalogs. Select examples of parts that have
foot-notes in the catalogs.
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Unit Qutline

A, Manufacturers® engine nameplate
1. Model numbers
2. Serial numbers
3¢ Type of engine
L, Types of crankshafts
5 Types of starter systems used
6. Types of bearings used
7++ Types of auxiliary power takeoff and speed reducers
8. Major design changes
9. Model variations
B, Manufacturers®s specifications |
i. Clearance of engine parts
2. Torque specifications of boltis
C. Parts Catalogs
1. Proper part nomenclature
2, Part numbers
3« Model numbers
4, Parts interchangeability |
5 New parts listings
D. Price sheets |
1. Comparing part numbers and pricing
2. Liarning prices
3. Learning discounts

Shop Activity

It 1s suggested that students:use engine blocks with manufacturers®
data plates attached. Assign each student several engines to use for
information, - .

1, Determine the followlng data from nameplates
el




Shop Activity {continued)

Make of engine

Model number

Serial number

Type of engine

Type of crankshaft

Type of starter systems

Type of bearings

Type of auxiliary power takeoff and speed reducer
Major design changes

Modes variatifns

2. Determine manufacturers® specifications for clearances
of engline parts.

3. Use parts catalogs
Select several parts for replacement
Look up part numbers
Look up prices of parts

. Texts and References

Briggs & Stratton. Repair Instructions II

Briggs & Stratton. Parts Manual

Clinton Engines Corps. Parts Manual

Clinton Engines Corp. 1965 Clinton Field Service Clinic Manual
Long, Kenneth F, Small Engines Service Manual

Appropriate manufacturers® manuals

Unit 5 .
Ignition and Starter Systems

Time Allocation

Classroom, hours; laboratory, hours; shop, hours

Unit Objectives

To develop an understanding'of the ignition and starter systems for
the four-stroke cycle engines

Tools and Materials

- Student tool kit
Set of ignition points
Cam for breaker points
Spark plugs of various types and heat range
Condenser
Flywheel magnet
Coll
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Instructional Procedures

Present the basic principles of ignition and starting systems by
lecture, discussion, reading assignments, and visual ailds.

Unit Outline

A, Functlon of the ignition circuit
1, Primary circuits
2. Secondary circults
B. Molecules
l, Atoms
2o Protons
3 Eléctrons
C. Ohm®s Law
l. Amperes
2, Ohms
3. Voltage
D, Types of circults
1, Sgries
2, Parallel
3+ Serles parallel
E. Magnetism |
1. Electromagnetism
2. Pernament magnets '
F, Breaker points
1. Types
2. Point gap adjustment
3. Point spring tension
4, Point alignment

E MC : 5¢ Ignition timing =43=
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c. Spa:k Plug
1, Gap
2. ‘Heat range
3. Reach
l, Various sizes h
He Condensers
1, How connected in the circuit
2. Purpose of condensers
3. Testing of condensers
"I, Coils
1, Primary windings
2., Secondary windings
3. Testing of colls
Jo Magnetos
1, Low tehsion
2. 2., High tension
3¢ Rotary inductor
L, Rotating magnet
5. Flywheel magnetos
K. Starting systems
1. Easy spring starters
2. Rewind starters
3, Electric starters
4. Impulée starters

Laboratory Activity

he instructor will disassemble an ignition system and identify
all components. The student should examine all parts.




Shop Activity

Several types of magento ignition systems should be used.

1. Remove flywheel

2. Inspect points, condenser, and coil

3. Test colls for opens, grounds, and shorts

Lk, Check "E" gap

5. Recharge magnets

6. Test condenser for resistance, capacity, and insulation

breakdown

7. Adjust ignition point tension and alignment

8. Test ignition point tension and alignment

9. Install flywheel lineup key

10, Test ignition contacts for resistance

11. Test spark with spark tester

12. Remove spring rewind starter

13, Rewind starter spring
‘ 14, 1Install starter on engine
' 15, Test starter for operation

Texts and References .

Eriggs & Stratton. Repalr Instructions 11

Briggs & Stratton. General Theories of Operation

Purvis, Jud. All About Small Gas Engines

Stevenson, George E. Small Gasoline Engines

Clinton Engines Corp. 1965 Clinton Field Service Clinic Manual
Long, Kenneth F. Small Engines Service Manual

Tecumseh Products Co. Mechanics Handbook

Teachlng Alds

Stratton. Slide Set No 17, Condensers and Points

friggs &

Briggs & Stratton. Slide Set No. 21, New Improved Ignition Systems
Briggs & Stratton. Slide Set No. 16, Easy Spin Starting

Briggs & Stratton. Slide Set No. 10, Shock Free Wind Up Starter
Briggs & Stratton. Slide Set No. 25, Sealed Starter Clutch
Tecumseh Products. Slide Set No. 690141, 2-cycle Engines

Unit 6

Carburetion and Fuel Systems

Time Allocation

Classroom, hours; laboratory, hours; shop, hours
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Unit Objective

To acquaint the studont with the varloua typns of fuel ayutems,
component, parts, and proper tosting and wsctuul inntallatlon

(The fuel system of a small four-stroke cycle engine includes the
tank, fuel lines, fuel pump, filters, carburetor, and
Manifold and air cleaner.)

Tools and Materials

Student tool kit

Fuel pump tester
Various carburetors
Fuel pumps ,

Fuel lines and fittings

Instructional Procedure

Present material by lecture and discussion method, and use shop
participation, Discuss small engine carburetion. Use audio-

vis visuval aids on carburetors, pumps and filters. Laboratory
work should consist of instructor showing proper methods of
fuel systems repair. Shop work should consist of repair and
installation of fuel system components.

Unit Outline

A, Fuel filter service .
le In line filters
2. Ceramic filters
3« Bronze filters
4L, R & R filters
B. Air cleaner service
i. Dry type
2. - Metal cartridge
3. Wet type
4, 011 type

5. 0il foam or spill type air cleaner

146



Sl CR X VRLRIRI Tl s BTy KA e o PR T O e st o NS RY th Sk St a5+ 2 Yo edibe S loE AL LATRN 2. e Avronsi orgas - s

C. Carburetion
1. Purpose
24 Atmosphe;ic pressure
3. Venturi
L4, Air foil -
5. Main adjustments
D. Gravity feed carburetors
1, Tank location
2., Vented tank
3. FPFloat level adjustments
4, Throttle plate positions
5¢ Idle valve adjustments
6. Choke circuit adjustmenté
7. High speed édjustment
E. Suction feed carburetors
1. Né idle valve
2. Choke sliding plate
3., Must be adjusted carefully
F. Diaphragm-type carburetors or aircraft type
1. Function
2. Constant air fuel ratio
3. Separate fuel supply
A. 360 &egrees mounting
5. Multispeed adjustments
6. Built-in fuel.pump
7. Most widely used carburetor on today's smail engige

8. Tachometer should be used when adjusting carburetor idle speeds
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G, Carburetor areas of trouble
1. Vapor‘lock
2. Carburetor icing
3¢z Flooding
L, Over-rich mixture
5. Lean mixture
6. Restricted air cleaner
7. Intake alr leaks
He Fuel pumps
;. Operating p;inciples
2" Parts
'3, Testing procedures
L. Repair

Laboratory Activity

Cut away used filter and show dirt. Instructor should trace flow
of fuel and acquaint students with all the parts of the fuel
systems Instructor should demonstrate how to make the proper
carburetor adjustments with engine running.

Shop Activity

Service air cleaners of engines that have been in use. Select engines
with various types of air cleaners. Carburetors should be dis-
mantled very carefully during overhaul. Carburetor servicing
primarily consists of cleaning, inspection, and adjustment, so

.. this work should be done on all three main types of carburetors
i from running engines. A few important facts to consider during
carburetor overhauling in the shopi

l. A carburetor has one job to perform - to mix fuel and air

v and transfer it to the cgmbustion chamber

2. There are three areas for malfunction: mixture too lean,
mixture too rich, or mixture leaks

3. Operation is hampered by foreign material, solid or liquid

L, Proper carburetor overhaul consists of restoring the car-
buretor to.its original condition

5. More carburetors are ruined by neglect and abuse than by
operating damage.
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Shop Activity {continued)

6. Carburetor manufacturers and jobbers are a source for ob-
talning gaskets and overhaul kits. Since gaskets wear
out from continuous use, a supply should be maintalned

7o ' In carburetor overhaul, the englne and ignition system
must be in good condition

Texts and References

Briggs & Stratton. Form MS 3553-24

Clinton Enginas Corp. 1965 Clinton Field Service Clinic Manual®™
Long, Kenneth F. Small Engines Service Manual

Stephenson, George E. Small Gasoline Engines.

Teaching Alds

Pulse Jet Carburetors. Briggs & Stratton
Checking Carburetors. Briggs and Stratton
Wall Chart #6910102. Tecumseh Products Coe.

Unit 7
Engine Speed Controls (Governors and Linkage Ad justments)
Time Allocation

Classroom, hours; laboratory, hours; shop, hours

Unit Objectives

To develop knowledge and skill in maintaining proper governor action
and operation on a small four-stroke cycle engine :
To orient students to making the ad justments required by the manufacturer

Tools and Materials

Student tool kit
Manufacturers® specifications
Tachometer

Instructional Procedure

Present the material by lecture, demonstration, discussion, and
shop participation

Unit Outline
A, Purpose of governors
1. Keeps engine speed constant
2. Keeps englne speed in safe operating range

3. Protects operator and engine from dangerously high speed

19




| B. Mechanical governor
1. Operates on centrifugal force
2. Uses counterweights _
3. Will pull throttle to open poéition with engine stopped
Lk, Fast and smooth operating
5. Can be change&ﬁby varylng tension on governor spring
6. Flywheel type uses round steel balls
Ce Pﬁermatic or air vane gdvernors
1. Govérnor works to hold throttle at governed position
2. Operator has full control at lower speeds
D. Servicing required on governors
1. Adjustment'of speed ad justing nut
2. Cleaning of pivof pins, links, and arms

Laboratory Activity

During laboratory, the instructor should demonstrate adjusting
various types of governors. He should also demonstrate procedures
for cleaning and installing the governor assembly

Shop Activity

After an instructor demonstraticn, the students' should practice
making the governor adjustments using the tachometer

The stwlents should work with all available types of governors
within the specified shop time.

Texts and References

Long, Kenneth F. Small Engines Service Manual
Stephenson, George E., Small Gasoline Engines
Purvis, Jud. All About Small Gas Engines
Appropriate manufacturers® manuals

Teaching Aldds

¥all Chart #6910102., Tecumseh Products Co.
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Unit 8

Engine Cooling

Time Allocation

Classroom, hours; laboratory, hours; shop, hours

Unit Objective

To develop skill in performing routine preventative maintenance on
the small gasoline engine cooling system

Tools and Materials

Student tool kit
Operating air-cooled engine

Instructional Procedure

Pregent material by lecture, dlséussion, and demonstration, and
in shop participation by the student

Unit Outline

A. Purpose of engine cooling

1. Dissipates heat caused by combustion

2. Prevents engine part failure

3. Maintains efficient engine operating tefmperature
B. Types of cooling systems |

1., Air cooled

2. Water cooled

a. Heat radiating fins

(1) Located around cylinder and cylinder head to take
heat from combustion chamber

(2) Must be kept clean
be Shrouds for channeling air
C. Principles of operation
D. Temperature effects on wear and economy

E. Periodic servicing and maintenance
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Léborato;x Activity

The instructor should demonstrate the correct procedures for
servicing a small gasoline cooling system

Shop Activity

When performing repairs on a small gasoline engine, each student
should inspect all blower housings. Condition of fans should
be checked, Each engine cylinder fin and cylinder should be
thoroughly cleaned. Excess oil and fuel should be kept off

cooling area.

Texts and References

Anderson, Edwin P, Audels Outboard Motor and Boating Guide
Atterberry, P. He Powcr Mechanics
Stephenson, George E. Small Gasoline Engines
Appropriate manufacturers' manuals
Unit 9

Tune-up Techniques

Time Allocation

Classroom, hours; laboratory, hours; shop, hours

Unit Objectives

To develop skills in tune~-up techniques
To encourage the student to become an expert small engine tune-up
Specialist

Tools and Materials

Student tool kit

Timing devices

Coil tester

Tachometer

Spark plug tester and cleaner
Condenser tester

Compression gauge

Torque wrench

Instructural Procedure

Present the lesson by discussion and lecture and by student shop
participation on operating engines.
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Uﬁit Qutline

A, Troubleshooting ignition system
l. Procedures
2. Equipment and tools
B, Small engine tune-up
1. Spark plugs
a, Cleaning
b. Testing
¢, Selecting heat range
d. Gap setting
e, Proper installation
f. Proper torque
2. Compressiocn
é. How tested
b. Types of gauges
ce Wet compression
d. Dry compresslon
e, Cylinder leakage test '
3e Aiéﬁcleaners
a; ﬁow cleaned
b. What types
¢e Purpose
4, Carburetor
a, Float edjustments

b. Low and high speed'adjustments

R

ce Choke adjustments

Q d. Throttle adjustments
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5. Governor
a. Purpose
b. How adjusted
6. Bondenser
a., Types of tests to make
b, How installed
Ce Purpose
7« Coil
a. Types of tests to make
bs. Purpose of magneto coil
cs Alr gap adjustment
8. Breaker points
a. Howinstalled
b. Proper adjustment
Ce Spting tension
d.. Point alignment
e. Timing
9. Fuel filter
a. Types
b. Proper servicing
ce Purpose of fuel filter

Laboratory Activity

Instructor should demonstrate proper tune-up procedures before the
class in laboratory. He should explain each step in detail, =
and use all testing equipment, explaining their operation in full.
Orient students to tune-up manuals and testing equipment manuals
CIC: Compression, ignition, and carburetion essentials of tune-up
on all engines should be understood by all students '
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Shop Activity

1. Engines 1n operating condition should be used for shop practice
2« A large varlety of engines should be employed
3+ The following tune-up procedure should be followeds

Inspect air cleaner

Clean gas tank, fuel lines, and filter

Check compression

Check spark plug

Check governor

Check magneto

Fill crankcase with clean oil

Fill gas tank with regular gasoline

Start englne

Ad just carburetor for peak performance

Have instructor check running engine

If completed properly, assign another tune-up
/

Texts and Refersnces

Clinton Engines Corp. 1965 Clinton Field Service Clinic Manual
Stephenson, George E. Small Gasoline Engines.

Tecumseh Products Co. Mechanics Handbook

Appropriate manufacturers® manuals

Teaching Aids

Spark Plug Cleaner. Briggs & Stratton
Checking Carburetor., Briggs & Str?tton

Unit 10

Troubleshooting Techniques

Time Allocation

Classroon, hours; laboratory, hours;'shop, hours

Unit Objective

To develop knowledge and skills necessary to locate engine troubles
and malfunctions{

Tools and Materials

Student tool kit

Testing equipment

Compression gauges

Spark plug tester and cleaner
Timing devices ’
Operating Engines




Instructional Procedure

Present material by lecture, discussion, demonstration, and student
participation in the shop.

Unit Outline

A, Procedures for basic four-stroke cycle engine troubleshooting;
determine as accurately as possible the parts that are faulty
by isolating, testing and process of elimation
1. Checks when engine fails to start

as No fuel in tank

+ bs Shut off valve closed
c. Obstructed fuel line
d. Tank cap vent plugged
e, HWater in fuel
f. Engine flooded
g+ Improper carburetor adjustment
he Loose or defective magneto wiring
i, Faulty magneto
je Fouled spark plug
ke Cracked spark plug porcelain
l. Poor compression
me Improper throttle linkage adjustment
n. Not choking properly
0. Fuel valve sticks
pe Fuel pump diaphragm leaks
g Improper alir gap
r. Improper timing

24 Checks when engine misses under load
a. FPFouled spark plug
. bo Improper spark plug settings
: 456- :




é; Checks when engine misses under load (continued)

Co Iﬁproper heat range of spérk plug
d. Oxidized magneto polnts

" es Improper breaker spring tension
f. Defective condensexr
g« Improper valve clearances
he Weak valve springs
1., Breakor polnts out of adjustment
Jo Incorrect carburetor adjustment

3. Checks when engine lacks power

a, Choke partly closed A
b, Air cleaner clogged |

. ce Fuel filter clogged
de Magneto improperly timed
ees Valves leaking
fo Worn piston rings and cylinder walls
ge Fuel level low
he Vapor lock
1. Fuel pump diaphragm leaking °
Jo Carburetor throttle does not ppen fully
k. Improper governor action
1. Ignition timing incorrect
m. Spark plug gap incorrectly ad justed

4, Areas to be covered when the four-stroke cycle engine "knocks"

a. DExcessive cafbon build~up
be Loose connecting rod
¢ Loose crankshaft bearlngs
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Areas to be covered when the four-stroke cycle engine
“knocks" (Continued)

d. Loose flywheel

e. Piston slap
f. Loose piston pin

g+ Broken piston

2
Y
o
3
H
¥i
4
¢
v
§
§
]

h. Foreign material on top of piston
1, Incorrect fuel
5. Checks to be made when four-stroke cycle engine overheats
a. Lean carburetor adjustment
b, Overloaded engine
Ce VImproper governar action
d. Shrouds missing or loose
e. Improper oil levels
f. Incorrect types of oil
g« Dirty or plugged cooling fins

6. Checks when four-stroke cycle engine surges or runs unevenly

-
\

a., Governor linkages sticking
b. Improper carburetor'édjustment
7. Checks when engine vibrates
a. Engine not mounted properly
| be Miséligned or bent, crankshaft
c. Blade or drives and pulleys out of balance
B, Precautions necesséry in troubleshooting
l. Make sure engine is properly mounted

2. Be careful of leaking fuel lines
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Laboratory Activity

Instructor should demonstrate basic troubleshooting techniques on
all types of engines., All testing equipment should be explained
thoroughly and completely. Instructor should explain manufacturers®
specifications and where to find them during troubleshootiing.
During laboratory activity, a student could troubleshoot an
engine with the class observing his techniques.

Shop Actlvity

‘During shop time, four-stroke cycle engines should be mounted so
they can be operateds A serles of '"troubles" or bugs should
be inserted by the Instructor on school-owned englnese Actual
repair jobs should also be utilized 1f possibles A record
should be kept on a progress chart to ensure each student of
the same number of troubleshooting exercises. A record should
be kept on the time it takes the student to find the trouble.
With this information, the instructor can work on’trouble areas
during class time. Competition can be utilized to keep the
student on his toes and to stimulate interest.

Texts and References

Automotive Electrical Association, AEA Air Cooled Engine lanual
Long, Kenneth F. Small Engines Service Manual '
Purvis, Jud. All About Small Gas Engines

Stephenson, George E. Small Gasoline Engines

Y
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SECTICN 111
TWO-STROKE CYCLE ENGINES

a Instruction Time
[natructural Unit

Clagsroom Laboratory Bhop

Hours Hours Hours
1. Engine Principles.............;....... 3.0 1 5
2. Lubricatlonieecececsescccccscccacsssons e5 0 1
3. Ignition and Recoil Starter Systems... 1.5 0 3
4, Carburetion and Fuel SyStemSe.esessees 3.0 2 5
5. Engine Speed Control (Governors and ..
Linkage Adjustments).esescocccecessecs 2.0 0 by
6. Englne Cooling (Including Marine Engines) 1.0 2 3
7+ Tune~up TechniquUeSessssssssscccssscces 340 2 12 |
8. vTroubleshooting TechniquesSeeesssesesss 3.0 2 15
9., Major Engine Overhauleescecssssescscss "12,0 5 25
-10. Routine Maintenance and Storageeeseses l.Q 1 8

TotalSeescsscesscas 30.0 15 81

Section 1II presents the principles of two-stroke cycle engine
operation. The emphasis in these units is on involving the student
in laboratory and production jobs.

The instructor will present this unit by lecture, discdssion,
-demonstration, and auwdio-visual aids.

The student will become involved in working on production jobs.

~
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COURSE UNITS
Unit 1

[ngine Principles

Time Allocation

Classroomy, hours; laboratory, hours; shop, hours

Unit Objective

To develop knowledgn and sklll in serviclng the two-stroke cycle
engine

To develop a sincere interest in doing a good job on every engine,
troublesome as it may be

Tools and Materials

Student tool kit

Shop special tools

Ring compressof and expander
Seal tools

Instructional Procedure

Show, by lecture and demonstration, how the components of a two-
stroke cycle engine- function.

Unit Outline

A. Advantages of a two-stroke cyclé engine
l. Light weight
2. Constaﬁt poﬁer
3. Smooth operation
4, HMinimum maintenance
5. Easy for layman to operate

6. Can be opefated in any position
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B. Uses for two=ztroke cycle engine
l. Lawn mowers
2. Chain saws
3. Motorcycles
L4, Augers
_ 5« Marine
C. Basic funetion of a two~-stroke cycle engine
1. Intaké and compression
2. Power and exhaust
3. Polnt of ignition
4, Power stroke every revolution
5¢ Fuel requirementé
6. Lubrication of moving parts
D, Intake-compression stroke (upstroke)
l. Piston covers intake and exhaust ports
2. Piston compresses fuel mixture in the combustion chazbver
3« Piston creates vaécum which opens reed valve
4. Vaccum draws vapor from carburetor into crankcase
B. Power-exhaust stroke (downstroke)
| l. When piston is at top or near top of stroke
a, Ignition occurs
be Ignited fuel drives piston down
c. Downward thrust (linear) transferred
1., Through conmnecting rod

2o As rotary motion io crankshaft
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2. Piston moves down
a. Uncovers exhaust port

b. Uncovers bypass intake port

c. Compresses fuel mixture into combustion chamber

R T Ry e
IR TR

T

(1) Closes reed valves

v mm—rm—

(29 Forces new fuel mixture into combustion chamber

(3) New fuel helps force exhaust gases out
F. Major moving pafts
1. Piston, pin and rings
2. Connecting rod
3. Crankshaft and bearings
4, Reed valve
5. Cause of movement
ae Pis£on moved by expansion of burning gases
b. Crankshaft rotates by action of connecting rod
c. Reed valves act because of pressure and partial vacuuﬁ
G. Carburetor
1, Draws in liquid fuel and air
2. Vaporizes the fuel
3. Mixes fuel vapor and air
4, Dischérges mixture through reed valve
a. Into crankcase
b. During intake-compreésion stroke
5¢ Venturi tube
a, Physlcal qualities .

b, Function
N '~ c. Why it works




6. Reeds and rotary types

a. Comparison to valves in four-stroke cyclg engine
b. Location
' ce Opens by vacuum during upstroke
d. Closes because of pressure in crankcase during downstroke
7. Choke
8. Dascription
b. Function
(1) Restricts flow of air to carburetor
(2) Results of varying degrees of choking
8. Primer
a. Description
b. Advantages
He Magneto

l. Self-contained unit

2. Magneto components

a.
b.
Cs
d.

€eo

Armature plate
Ignition coil
Condenser
Breaker points

Permanent magnet

3. Magnet's function: iProvides high voltage current in coil

by induction

Causes spark to jump gap between spark plug electrodes

.
b. Causes current to flow through primary winding
4, Crankcase



8 5, Canm
N , a, Location
be Operation
§ 6. Condenser
a. Location
be Function
7. High tension lead wire
2. Location
b Function
8. Spark plug
a, [unction
b. Location
¢s Physical Qualities
d. .Heat ranges
9«s Coil
2. Components
(1) Soft laminated iren ccre

(2) Primary winding consisting of few turns of heavy
copper wWire

(3) Secondary winding cousisting of many turrs of Fine
copper wire :

(#) Insulation jacket around the winding
bs Function

Laboratory Activity

It is suggested that several makes of worn engines by used for shop
activity to give each student a chance to check different makes of

eniines for worn parts as they actually occur in the field.
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Laboratory Activity (continued)

"" 1.

9.
10.
11,

12.

Disassemble short block assembly.

Examine and measure crankshafts and journals for taper
out of round.

Examine bearings for wear, pits, and scratches.
Measure bearing clearances using plastic ribbon.
Measure bearing clearances using shim stock.

Check connecting rod alignment.

Check out of round of connecting rods.

Examine piston pins for wear, locks, and clearances.
Measure piston for size and wears

Check piston for cracks, worn groowes, and worn lands.

and

Check piston clearances with a feeler ribbon and spring scale.

Check for worn rings; measure ring gap and groove clearances

of ringse

Texts and References

Clinton Engines Corp. 1965 Clinton Field Service Clinic Manual

Lawn-Boy Corp. Lawn-Boy Mechanics Handbook

Long, Kenneth F. Small Engines Service Manual

McCulloch Corpe The Two Cycle Engine

Stephenson, George E. Small Gasoline Engines

Tecumseh Products Co. lechanics Handbook
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Unit 2

Lubrication

Time Allocation .

Classroom, hours; laboratory, hours; shop, hours

Unit Objectives

To equip the student with knowledge and skills necessary to lubricate
the two-stroke cycle engine.

Tools and Materlals

Two-stroke cycle engine
Casoline and oll
Student tool kit

Instructional Procedure

Present material by lecture, discussion, demonstration and student
participation in the shop. t

Unit Outline

A, 0il in fuel lubrication
1. Proper amounts perengine
2. Nondetergent oil -
3. Detergent oil
B. Types'of lubricating oils used
l. Service ML
2. Service MM
3, Service MS
L, Service DG

5, Service DM

7=
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C; Four tasks of lubricating oil in an engine
1. Cooling
2. Gealing
3« Lubricating
L, Cleaning
D.‘ SAZ 0il number
1. weighté “
2. Pour depressants
3. 011 molecules

Laboratory Activity

The instructor shouldmmix fuels properly and stress safcty in the
handling and use of gasoline in the shop. A demonstration of
burned fuel and oil can be used to show the oils left after
burning.

Shop Activity

Students should be given the chance to mix fuel and oil in correct
amounts for a two-stroke cycle engine,

Incorrect mixtures of fuel and o0il can be used in the engine to
illustrate malfunctions cause by careless fuel preparations

Students should be given the chance to sce or disasuemble an engine
which has had no lubrication at all. All parts should be studied
by the entire group.

Texts and References

Purvis, Jud. All About Small Gas Engines.

Clinton Engines Corp. 1965 Clinton Field Service Clinic ifanual

Long, Xenneth F. Small Engines Service Manual

McCulloch Corps. The Two Cycle Engine

Stephenson, George k. Small Gasoline Engines

Tecumseh Products Co. HMechanics Handbook
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: | Unit III
n’{,
i Ignition and Recoil Starter Systems

fime Allocation

Classroom, hours; shop, hours

Unit Objectives

To develop the knowledge and skill required for the diffcrent types
of ignition and recoil starter systems for two-stroke cycle

engines.

Tools and Materials

Student tool kit

Special Hanufacturers' tools and pullers

Service manuals for proper engine models

Instructional Procedure

Teach the types of ignition systems and starter systems used on the
two-stroke cycle engine by lecture, discussion, and demonstration.

Unit Outline

A, HMagneto systems

1. Permanent magnetos

a. Materials used in the construction of magnetos

b. Alnico magnets

Laminated soft iron cores and their advantages

24
3. Coils
a, Primary windings; amount and size of wire
b. Secondary windings; amount oand size of wire

4, Breaker points

a., laterials used in brezker points

b. Adjustment of breaker points

ce Cams used on crankshaft
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S E 5. Condenser
Purpose of the condenser

R e

Qe

P

be How condenser is mounted

~—

6., Spark plug
Purpose of the spark plug

) "‘"5.-7.5;_;_\?

be Alr gap
ce Adjusting air gap
de Reach

e. Size

f. Heat range

B. Magneto system operatlion
l. Rules of megnetism affecting operation of a magnefo system

a. Lines of foree
b, Variation of magnetic lines of force

c. BExisting lineg of force

2. Primary circuit collapse

3.
4, Condenser discharging

Secondary current voltage

Recoil starter systems

C.

Principles of recoll starters

1.
Parts of a recoil starter

2e
a, Shroud

be Spring
c. Pulley
d., Rope

e. Housing
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3« Methods of securing rope
a. Bead stop
b. Recpe clamp
4, Methods of installing new rope
a. Burning of ends for installation
b. Inserting rope with stiff wire
5« Springs |
a, Types
b. Replacement
ce Winding
de. Locking
e. Amount of winding

Shop Activity

Have the students remove, inspect, and overhaul varicus designs of
recoll starter systems and igniticn systems.

1. Remove shroud or housing.
Remove starter spring and'pulley.
Rewind spring.
Install rope.
Fasten spring to pulley.
Install shroud assembly
2. Remove flywheel, using puller available for sach engine.
Inspect points
Test condenser
Test coil
Check for loose or broken wires
Check point gap and spring tension

Install cover and flywheel

Test for spark of proper value
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Texts and References

Briggs & Stratton. Repair Instructions II.

Clinton Engines Corp. 1965 Clinton Field Service Clinic Manual

Lawn-Boy Corpe Lauwn-Boy Mechanics llandbook,

Long, Kenneth F, Small Englnes Service Manual

McCulloch Corp. The Two Cycle Engine

Long, KénnethxF. Outboard Motor Service Manual

Stephenson, George B, Small Gasoline Engines

Tecumseh Products Co. Mechanles Handbook
Appropriate manufacturers® manuals.
Unit &4
Carburetion and Fuel Systems

Time Allocation

Classroom, hours; laboratory, hours; shop, hours

Unit Objective

To develop knowledge and skills in carburetion and Tuel systems found
on two-stroke cycle engines. =7

Tools and ilaterials

Student tool kit
Manufacturers® reconimended carburetor tools

Several makes and models of two-stroke cycle engine carburetors and
fuel pumps

Instructional Procedure

Present the types of carburetors used on two-strocke cycle engines,
along with proper settings and adjustments, by lechure, discussion,
and demonstration.




Unit Outline

A,
B.

C.

D.

K.

Princlples of operatlon

Requirements of carburetion on two-stroke cycle engines

Carburetor circuits--function
1., Float circuit
2. High speed circuits
3+ Low speed circuits
L, Choke circuit
Components of carburetors
l. Float
a., DNeedle and seat
bs Types of floats used
2, High speed circuit |
a, Main jets and main needle
be Discharge nozzles
3¢ Low speed circuit
a., Idie tubes
b, Air bleeds
co Mixture screws
d. Discharge holes
e. Low speed needles
4, Choke circuit
a. Types of butterfly chokes
bs Types of primers
Cérburetor service needs

1. Special tools and gauges



2. Troubleshooting charts
3. Cleaning chemicals
L, Carburétor kits
a. Gasket kits
b.. Complete overhaul kits
c. Service kits
F. Reed valves and rotary valves
1, Types of reed valves used
2. Purpose of reed valves
a. Importance of proper maintenance and servicing
b. Handling
3. Types of rotary valves
l, Purpose of fotary valves
a. Importance of proper maintenance and servicing
b, Handling
G.v.Fuel pUMDS
1, Types
2. Adjustments
H., -Gravity flow systenms
I. Vent cap construction
Jeo TFuel.lines
1. Types
2. Repairing - |
KF Filters V
1. Typeé
2. Servicing

L., Shut-off valves
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1, Types

2. Maintenance
Me Diaphrapm type

1. Operation

2., Gravity fed

Laboratory Activity

1. JIdentify makes of carburetors

2. Deternine applications

3. Disassemble one carburetor of each iype
4, TIdentify all circuits within carbureﬁor
5 Make all necessary adjustments internélly
6. Reassemble carburetor

7. Make external adjustments

Shop Activity

Students should completely disassemble several nakes
carburetors found on two-stroke cycle engines

1. Remove, clean, and inspect several makes o
2, lMake all internal adjustments
3. Locate all internal circuitis

4, Reassemble and make external adjustmenis

5. Follow all manufacturers' specifications re;

make of carburetora

Texts and References

Clinton Engines Corp. 1965 Clinton Field Service Cli

and models of

carturetors

arding esach

nie sanual

Lawn-Boy Corp. Lawn-Boy dechanics Handbook
Long, Kennetn I's Snmnall Engines Zervice nanual
Long, Kenneth ¥, Qutboard fotor Service #anual
Purvis, Jud. All About Small Gas ingines
Tecumseh Products Co. ilechanics Handbook
Appropriate manufacturers® manuals




Unit 5
Engine Speed Control (Governors and Linkage Adjustments)

Time Allqpatiqg

Classroom hours

Unit ObJjective

To develop knowledge of engine speed controls and governors found on
two-stroke cycle gasoline engines

Tools and Materials

Govornor adjusting toolg
Several types of governors
Student tool kit

Instructional Procedure

BExplain the types of two-stroke cycle governcrs and linkage adjustments
Demonstrate necessary adjustments using manufacturers' special
tools

Unit Outline

A, Pufpose of governors
Bs Types of governols
l. Mechanical flytall governors
a, How driven, principles of operaticon
b, Adjustments to be made
2. Vacuum governors
a., How driven, principles cf operation
_be AdJjustments to be made
c. Troubleshooting vacuum governors
3. Alr vane-type governors
a. How driven, principles of operation
b. Importance of spring tension

c. Linkage replacement and adjustments
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3¢ Air vane-type governors (continuéd)
d. Condition of blower housing
¢e. Halntenance of alr vane pgovernors
b, variable speed governoré
a., Principles of operation
b, Where located
Co Adjustments to make
5. Centrifugal éovernors
a, Princlples ol operation i
b. Where located
ce Maintenance and adjusting

Texts and References

Briggs & Stratton, Repalr Instructions 11

Clinton Engines Corp. 1965 Clinton Field Service Clinic Manual

Lawn-Boy Corp. Lawn-Eoy Mechanics Handbock

Long, Xennetn F, Small Engines Service itanual

Stephenson, George E. Small Gasoline Engines

Purvis, Jud. All About Small Gas Engines

Tecumseh Products Co. lechanics Handbook

Appropriate manufacturers® menuals

Unit 6

Engine Cooling (Including Marine Engines)

Time Allocation

Classroom, hours;s laboratory, hours; chop, hours

Unlt Ubjective

To supply the student with the knowledge and skills to service the
small engine cooling systems

-




Tools and Materials

Student tool kit
Lilve air-cooled englne
¥ater-cooled engline- cutboard

Instructional Frocedure

Present paterial by lecture, discussion, demonstration, and student
- - - mparticipation in the shop.

Unit Outline

A Cylinder fins

1. Circular ribs around the cylinder head

2+ Purpose of fing

e« Driven by the flywheel

e Shrouwds

l. Troiection to oporaior
2. Direct flow of air

D, Water cooling, iwo-stroke cycle cnginn; waler punn

1, Zgeconiric rotor .

Se Tharnosiatic controls
e Sovvieing the water pump

1, Ramove water pump body and 1lift off the pump

2., Remove water pumy impeller drive key

El{l\C - | B

Aruitoxt provided by Eic:



F. -Servicing the water pump (continued)
3 Inspéct all water pump parts for wear er dazegs
Lk, Install new water pump rasket.
5 lean up all passages compiebtely

6. Replace intake screen

Shoo Activity
In order to become acquainted with all types ot cooling'systems,
students should be given a chance to rsmove cooling sysiems for
inspection and repair.
1. Service air-cooled systems
Inspect all blower housing
Remove shrouds, and clean air pacsage:s
Check all fins on flywhesels
2. Service water-cooled systems
Remove lower uﬁit

Renove impeller, and examine

Texts and References

Anderson, Edwin P, Audels Qutboard Hotor and roailn- Iuida

Atterberry, P. Heo 2Power iochanics

4%

urvis, Jud. All About Small Gas RAngines
)

Stephenson, George E. Small Gasoline Engire

4]

Appropriate manufacturers® manuals

Unit 7

Tune-up Techniguss

Tine Allocation

Classroom, hours; shop, hours

Unit Objectives

To develop skill in performing engine tune-ups on twe-stroke cycle
" engines
@ To orient students to preventative mainienzance
[ERJ!:TO encourage the student to become an expert tune-up man and to
e quality work on everyjob.
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Teools and iaterials

Ti

=

ninz devices

Compression gauges

Spark plug tester and cleaner
Student tool ki

Condenser tester

Taghometer

Coil itester

Instructional Procedure

Orient students to the tune-up procedures required to properly
maintain the small itwo-stroke cycle engines. Use the lecture and
demonstration methods and shop assignments

Unit Qutiine

4, inor enzine tune~up--iwo-stroke cycle
1, Clean, regaps or replace spark plug
2. Test compression |
3. Clean air cleaner
L, Adjust carburetor
5. Clean fuel tank, line, and filter
6. Adjust governor speed

3. 5Spark plug service
1., Test plug condition

2« Theck neat rance

4, Dianeter

5 Heach

e Féuled spark plug

X 7. Wire instiallation for stripped plug threads
<
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C. Compression
L. Use of compresslon gauge
2., Conmpressi~a speclficatfons
3o et compression test
- 4, Dry compression test
5« Compression piston ring's function
D, C(leaning alr cleancr -
1. Proper procedures
2. Typns
3. Function
4, " Installation procedures
E. Adjusting carburetorA
1. Low speed
2. High speed
3. Float adjustment
4, Choke adjustment
5. 1Installation procedures
6. Cleaning procedures
P, Fuel tank lihe and filter
1., Ffuel tank location
2. Types of fuel lines
3. [Filter location
4, ©Proper filter replacement
S5« Proper cleaning of filters
G. Adjusting governor speed
1. Inspect for obvious visual malfunctions

2. Broken or worn parts
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H,

2, Stleking welghls

L, Improper instaliation of linkage
Major tune-up

1. Check spark rlug zap or rerplace spark plug
2. Test compression

3. Clean oil filter

i, Remove carburetor énd overhaul

5« Clean fuel tank line and filter

€. Adjust governor speed |

7e »Inspect reed valve

8, Test condenser

7. Test coll
10, Install and adjust new breaker points

11, Clean carbon from muffler and exhaust parts

Shop Activity

1,

Instructor should demonstirate the use of all testing eguipment
Tor tune-upv

zach trainee should be given a chance to completely tune-up
all types of engines available

The students should refer to and look up 21l their own specifications

on the particular engine they are tuning
As the student's progress warrants, maliunctions snould be installed
in the units for fune-up

Texts and References

&

Clinton Engines Corpe. 1965 Clinton Field Service Clinic ianual

Long, Kenneth P, Small Zngines Service Manual

Stevhenson, George E. 3Small Gasoline Engines

Tecumseh Products Co. lechanles Handbook

Appropriate manufacturers' manuals
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Unit 3

Troubleshooting Techniques

Time Allocation

Classroom, honras laboratory, hours; shop, hours

Unit Cbjective

To develop the student's ckills inthe field of troublechooting

Toclz and Materizls

Troubleshnooting charts and bulletins
Manufacturers' manuals

Harnoto coll and condenser Lcntgr
Comprension tester

Cperating engines

Student tool kit

Tachoneter

Instruectional Procedure .

Discuss all types of troubles that can be encountered in working with
two~stroke cycle engines. Demonstrate the ways and means for
students to find the malfunctions quickly and accurately. During
the shop time, let the student try to find troubles that have
been rigged into operating engines or troubleshcot enginss
trought irto the shop by custemers or students.

linit Outline

he Fuel system malfunctions causing engine hard start
1. 'éo fuel in tank
2., Fuel shur-éff valve rosition
3. Screen condition
%o Tuel filter cémiition
5. {bzstrueted fuel line

Geo Iucl tarnlk vents



"uel system maliunctions causing engine hard sLart.(continued)
e Iinyrine flooded

e Water in tuel

9, Improper choking

10, Threcttle plate opening
11, fiieedle valve

12, Governor operation

13. Reed valves

1%, Carburction jet nluggred
15, Fuel pump diaphragm

16. Air l=aks

17. fFuel filters

15, Air [ilters

19, Vavor lock

20, Improper fuel mixture
21, Improper fuel

8, 1ignition system causing malfunction; brezker point assembly

|
-

Pitted

2. et

3. Grounded

L, Sxeessive resistance
5.‘ Improéér ad justment

{, - Pubbing bleck condition

O

E[{l(? . | ~Eli-
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c.

D.

-
the

Magneto systen

1.

2e

Types

A, PMlywheel

b, flotating mirnet

Important maintenance checks

a. Alr gap adjustment

b, Leads and terminals

c. Condenser action

e Lenition switch

e, Magnet céndition

f. Torque on flywheel (1oose flywheel)
g, Condition of key or key-way

h. Continuity test

Causes of poor compression (parts to check)

1.

2e

Piston rings

Seals and gaskets
Piston

Cylinder wall condition
Reed valve

Cylinder head

Bnsine overheats

Snroud condition

Air flow reduccd
improper timine:

Carbon building up
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PAFullToxt Provided by ERIC

-~

G Two~stroke cyele stalls or surzes (continuad)
o ".r'l|iul,'lll:'.|.l'ti. eicrburebar

UTIRRNLN | (3 B SR S I AYLRS FETRVIY R

.o lmproper brewior polrl ad justment

Yo FMaulty spark [TRRV

“o__Loose primary and secondary leads

e helecbive of ul=olt” mwiteh
Py wtggrinees oo o
Mo topnlaminabed el
de Munesirciie cyele ornsiac vinrabog exeonsively

1, nealanes! or loose blade
Ze LEWOCODOr mountlings
2, zent cranksnall
te Daraged cooline fins
5. dorn main hearingo
‘e Leoose or unbalarced {1ywneel
7+ Unbalanced piston and ro! aszermdly
I. In:ine kneocks (causes)

1. Carbon krnock

2. Leose connecting rol

Se lﬂﬁroperly Lorgqued flyﬂheel

o improsecly Lorgaed blads

e Bronem b vinen
o doen o niiben o

-

7o s housing and shroudo

o Improper timing

e improner Cuel




Laboratory Activity

Instructor should demonstrate a systematic method of troutleshooting
and go througzh a conplete test on each fauliy engine.

Shop Activity

Two-stroke cycle engines should be mounted sc they can be operated,
and a series of "troubles" should be inserted by Lhe Instructor.
A record or progress chart should be kept to ensure that each
student is exposed to all types of problems during the time
allotted to troubleshooting. During shop troubleshooting, the
student should develop the proper skills to increase the speed
with which he finds the problems. The time element should also
be recorded on the progress charts To develop intcrest, competition
can be a stimulating factor in getting the student to follow
an accurate and systematic troubleshooting pattern.

Texts and References

Automotive Electrical Association. A.E.As Air Cooled Engine Manual

McCulloch Corp. Small Power Package

Stephenson, George &. Small Gasoline Engines

Tecumseh Products Co. Mechanics Handbook

Appropriate manufacturers® manuals.

Unit 9 v

Major Engine Gverhaul

Time Allocation

Classroom, hours; shop, hours

Unit Cbhjective

To develop knowledge and skills in the overhaul of two-stroke cycle
engines ‘

Tools and Materials

Two-stroke cycle engines of various makes and models
Special factory tools used in overhaul

Student tool kit

Cleaning fluids

Engine holding fixtﬁres
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Tools and Materials (continued)

Torque wrench, inch-pound

Parts trays

Micrometer

Telescoplng gauge

Instructional Procedure

By lecture and shop assignment, teach disassemble procedures,
inspection of parts for wear, measuring of paris for servicea-
bility and wear limits, adjustments, and assembly procedures
of the two-strok:s cycle engine.

Unit Cutline

A, Preparatlion

1.

2.

3e

Remove cengline from unit
Use special disassembly tools

Clean exterior of engine before disassembly

B. Disassembly

1.
24
3

4

Se
6.
7e
8.
9.

10,

Disconnect gas line from carburetor
Remove plug wire
Remove {lywheel nut and washer

Lift off startier pulley, plate, screen, pin, and spring
{from flywheel

Remove flywheel; use proper puller

Lift off governor yolk .arms and collar if used on this engine
Remove governor spring if used

Renove complete magﬁeto plate

Remove carburetor air filter and reed plate assembly

Note markings on connecting rod caps; remove connecting
rod cap screws

11. Remove cylinder head bolts and gasket
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B, Disassembly (continued)
12. Remove piston, rod and ring assembly from cylinder
13. Remove the crankshaft
Ce Cleaning
1. Check parts for restrictions and clcan if necessary
2. Clean all internal parts for inspection
D, Inspecticn for necsssary adjustments, repairs, or replacements
1. Check cylinder cooling fins for breaks
2. Check c¢yilnder bore for score marks
3, Measure cylinder for taper wear and out of round
4. Check piston clearance using a feeler gauge

5¢ Inspect and measure crankshaft bearing jowrnals; check
for overheating '

6, Inspection of bearings
a. Plain bearings
b, Ball bearings
c. Bearing end play correctién on plain bearings
d., Heedle crankpin bearings
e. Removal and installation of ball bearings
7. 0il seals
a. Types used
b. Replacement of oil seals
8. Piston rings
a, 0il rings
b, Compression rings
ce Ucraper rings

d. Proper use of ring compressor

es Ring and gap clearance check
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9. Connecting rod
a, Inspection of beafings
be Check Tor cracks
ce Check for thread and screw condition
d. Checking cornecting rod clearance
(1) shim or feeler stock method
(2) Plastic string method
(3) Micrometer
10. Cylinder head
a. Clean all carbon from parts
b. Check for warpage using a surface plate and feeler gauge
11, Magnetos
ae. Check for loose mounting screws
be Check air gap
ce Check condition of points
d. Check fiber block for wear

e. Check for wear between crankshaft and magneto plate
bearing

fo Test coil and condenser
g. Adjust ignition points to proper specified gap

he Check primary and secondary wire for insulation breaks

e Reassembiy
F. Service testing
1. Hake external adjustments on engine in opecration ' t

2. HRelnstall in unit

3. Retest under load
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Shop Activity

Rach student should completely disassemble, inspect parts, measure

1.
2e
3.
-,
Se
6.
7
8,
9

10.

11,

12,

13,
14,

15,

for clearances, and reassemble several makes and models of two-

~ stroke cycle engines. These engines should be operating engines

of the vertlcal and horlzontal shaft typec.
Remove engine from machine
Clean external engine parts

Mount engine in test stand )
Select proper manufacturers’ manuals for make and model
Completely disassemble énglnc foliowing manual procédures
Clean all intensl parts
Thoroughly,lnSpoct‘all parts fdr wear, cracks, and’marﬁiqg#
Measure parts,; and refer to service manual for wear limits
Replace.worn parts

Reassemble engine after all inspections are made and all worn
parts replaced -

Follow the service manual®s reassembly procedures

*

Use torque wrenches on each engine where torque specifications
are given ' ‘

Run engine and make necessary external ad justments
Install on machine

Retest under load

Texts and Reférences

Lawn-Boy Corp. Lawn-Boy Mechanics Handbook

Long, Kenneth F. Small Engines Service Manual

Long, Kenneth F, Outboard totor Service Manual

Purvis, Jude All About Small Gas Engines

Tecumseh Products Co. HMechanics Handbook

Appropriate manufacturers' manuals
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Unit 10

i . Routine Maintenance and Storage

o

Time Allocation’

Classroom, hours; shop, hours

Unit Objective

To develop knowledge and skills in the routine malntcnance and
storage of the two~stroke cycle engine

Tools and Materials

Seh.E. 30 engine oil
~MWrappinn§materials-—canvas,-blanket, paper,. or polyethylene
Student tool kit

Cleaning fluids

Instructional Procedure , ' } -

Inform the student of the normal maintenance procedures required ,
- for an engine and how to properly prepare an engine for storage.
Use lecture method and shop a551gnment.

Unit Outline
A, Mainteﬁance
1. Sérvicing air cleaner
a. Wet or gauze type .
be. Dry or paper type
20 _Blade‘care
~a. Sharpen cutting edges

be Check for bent  blades

.
H
£
?
b
Y
1
4

ce Check for unhalanced condition

3o ‘Carbon removal

a. Remove muffler

b Scfape from muffler and. parts
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%} 4, Spark plug

% .~ a. Remove spark plug

4
T

2 be Clean and gap plug
; ce Check conditibn of electrodes .
5. Cylinder fins
a. Remevelbaffle plates, if ﬁsed
b, Blow out cylinder fins with air
6, Clean external parts and grease

7. Remove excess oil or grease

8. Check fOr- operation and freeness of governor

‘B, Storage of engines
l, Drain all fuel-from tenk, fuel line, and carburetor.
2. Remove.spafk plug ‘

3. . Pour approx1mate1y one tablespoon of 0il through spark
plug hole- : .

4. Turn flywheel slowly to distribute the oil
5« Replace spark plug

6. Wrap engine in canvas, old blanket material, heavy paper,
or polyethylene

_'7{ Store in a dry place

Shop Activity

Select several engines of various makes and models of the two-stroke

cycle design and have students pexrform proper maLntenance on
. each engine. :

Perform routine maintenance on air cleaner, blade, spark plug,
cylinder fins, external parts (using approved cleaning fluid),
and governor (checking for operation and freeness). :

~ Prepare several engines for storage, as follows:

Clean grease from outside



.Q

ERiC

Aruitoxt provided by Eic:

; Urain Tuel tanis, Linens, and carburetor
?
incert oll in spark plug hole
Turn £

lywheel clowly

Replace spark plug

Pexbe ol

Hrap in polyelhylene or aimilar miter:
I Heleroneern
Lawn=Lay Coro,

HEPENTRL
Lawni=iioy cechanien fiund boolk
Long, Kennetio b cuthoawl hotor chvicé s
Stephenson, George f.  Srall Gascline bngineg
Teachine Alds .
Bripnee o Dhrabbon, slide Dol #4, Blopy Ltarlk and Shorn
i
)
I‘V f
)
f i
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SWCTLGN LV
RUSTHESS PROCEIDURES

notruction Tine

fnstructional Unid, ' Llansroow - Laboralory
hoars, heesurs
Lo Business Procodureieecesessssssoss 3 2
2. GCustomer Hﬂlﬂtlonﬂ-o.o..oo.o-ocooc. 3 : 1

PUtalﬁ........a...o....

The emphasis in this cource has been on the iraining of
small ongcine repairmen.,  This sectlon prasents cone of the
managemnent, tocehniques- involved in the sucecnsiul operation of a

Cbusiness and Lhe re'ponsxhlllty of the serviceman Lo the cuslomer

and the shop owner. "
COURCHE UNLTU

Unit 1
Business Procedures

Time Alloccation
Classroom, hnours; laboratory, hours

Unit ObJjectives

To present an overview of a small engine repair shop business
operation _
To yreccnt the knowledge and metnod necessary to deterwsine Llhe
labor rate :
To develop an apprOClatLOﬂ for the regponngllltv of the manager

Tools and Haterials

Samples of records common to the small-engine repair business

QO

ERIC

Aruitoxt provided by Eic:

Instructional Procedures

Present this unit by 1Pcture, reading assignments, znd dl seussion

Unit Qutline

A, PMacilitlies
e Oalen ontrance

a. Bnables customer to get prompt service

.be Clean, comfortable waiting area
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A.a Facllities (continued)

‘yi‘
i 2.

e

3.

bervice entrance

a. Oversize foor

b. FEasy access from parking area

Display-area

2. Attractive setting

'be Sufficient room tor display

c. Good lighting

de Proper arrangement for impulse buying

Service area

a. Hstimating area

)
(2)

Job ticket file -

Appropriate counter dlsplays

. b. Stock room area

(1)
(2)
(3)
(1)

Boxes for small parts
Stock bins -
Racks for large parts

Inventory

ce Cleanup area

w‘(l)

(2)

(1)
(2)
(3)
(4)
(5)

Steam cleaner

Miscellaneous cleaning equipment and supplies

de ShoP area

Work Bénches
Tool.board

Service manuals
Portable work benches

Applicable shop equipment

..()’/..



g " e.  Recl grlﬁding uﬁd blade sharpening
& (1) Location

.E (2) safety precautions”

B. Advértising w
}1.: Personai cqhtact with dealers without service ceinter
2e Newspaper'adverﬁisementé

a,  Daily in summer
b,  Ocecasionally in winter
3. Yellow Qages of telephone dirgctory
4, Radio announcements
5. Direct Mailing
6. birect centact with customérs

C. Off-season bﬁéiness ‘

1. Gives customer advantage of off-season servicing
a. ﬁnit ready when needed ”
‘b. Frée'étorage

'2. Creates work for employee

3¢ Insures §rofit'for the ownér

D. Records |

1. Reasons for recordkeeping
a, To determine profit or ldss
b, To substantiate ﬂax reports
ce To present information when applying fdr credit
d. Inventory contrel |

‘e, To determine overhead

R |




2. Types of records
a. Cash reccipts and cash payments journal
be Credit sales.record- |
ce Profit or loss statement
d. Pecord of purchasés
€. Requlred government reports
£ Payroll records
h. Repair order formé
E. Money management |
1. .Capital cashs used for
a. Bullding
be PFixtures
Ce Machiﬂefy
d. Topls
“es Inventory
2. Income cash; used for
“a; " Parts
b. Lébor costs
ce Ovérhead expences

3, Determining net worth: value of buildings, fixtures,
equipment, materials, etc., less amount due

L, Determining working capital
a. Cash on hand

b. Value of inventory 
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Obtnlnlnﬁ magimum prof’it
a, Proper level of parts inventiory
b. Proper labor rate

c. Realistic overhead cost

O Labor rates

1.

o
‘e

3.

Must fit ihe community
Must provide adequate incone

Must be acceptable to the customer

G. Computing labor rates

1.

2e

3e
Ll'o

50

Determine income goal Ffor a pericd

-‘Determine current and longnrange expenses for the same
period L '

Consider lost time
Divide sum of one and two by productive hoﬁrs

Read just as required

H. Income outside of labor

1.

2e

Sale of parts

Sale of equipment

I. Expenses of the business

1.

2.

Ll'o.’

5e
6o
Te

Owner's rate of pay

Pay to employees

+Rent

Light, heat, and power

Telephore

Delivery equipment

-Depreciétion_.
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8, Insurance
9. Donations, Dues, subscriptions

10, Supplies

Ale Offlee costs

12, Advertlsing
13, Repalr costs
1%, Required licenses

15, Equipment and tools

©n

Types of buslness organizatlon for smal

Joe Propr;eiornhip, advantagesupf
a, One owner
1; Small number of employees
c, Limited amount of capital
d. Easy to organiéé
e. Easy to términate
f. Owner the boss

ge Profits and losses to owner

1 engine repalr shop

he Limited number of government regulations

i. Taxes
2. Proprietorship, disadvantages of
a. (Difficult to raise capital
b, Owner on his own |
c. Risk to owner
d. Limited life of business
Je Partneréhip, advantages of
‘a. Combined knowledge
b. Additional capifal.
e Sharing of responsibility

R N at S



3.; Partnership, advantages of (continued)

de Easier credit

e, Limited government control .

fo Ulage of grganlzaiipn

L., Partnership, disadvantages of

a, Liability for declsion of partner
b, Personality problems

c. Limited life of business

"d. Limits on expansion

Laboratory Activigx

Undertake a field trip to sole owner and a partncrghio omall engine
>h0p

Texfs and References

Automotive Electrical Association. The Economic Facts of Life
for the Small Engine Service Dealer, :
Hailes % Hubbard. Small Business Management.
Unit 2

Customer Relations

Time Allocation

Classroom, hours; laboratory, hours

Unit Objectives

-To develop an understanding of the 1mportanco of custoner relations

To develop an understanding of the ingredients of good customer
relations
To develop an understanding of the customer

Instructional Procedure

Present this unii by lecture, discussion, and demongtration.

Present good and tad examples of customer relations.  Involve the

students by having them relate personal experiences in customer
relations. Involve the students through the medium of role
playing in good and bad examples of custcmer relations.
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Unit Outline

A. The customer and the owner: customeﬁ is the boss
l. Has éhoice of .service centers
2. Has money to pay for service
3., Has iﬁfluqﬁce with his friends
4.  Can help Lo create a good reputatlion
- Be The customer .
1. Rcasong for buylng
‘a, Definitc necd for service product
be .Possible use for the product or service
c. To add to wéalth |
d. To satisfy pride of ouwnership
. | e. To proVide safety
f. To provide.éomfort
g;' To provide profil
h. _To‘provide pleasure
2. Reasons for buying at a specific shqp
a., Good reputation of - owner
b. Good reputation of serviceman
cs Cleanliness 6f shop
‘ de Pérsonalities-of emp10yees
e. Morals of employees
fo Locality.
g. -Advertised products handled
h. Availability of parts

i. PFast service
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i,

C} The serviceman and the customer
1, 4hat the customer expects
2., Quality work and material
be Honest answers to questlons:
o Courtebus trcathegt
de Good ser?ice‘
e, EXplénatlon of seivice needed
(1) Fair repair costs
(2) Fair replacement costs
f. Display of interesl by the serviccman
ge Knowledge ol the service by the servicoinan
h. Presentable agjearance
(1] Clean uniform
(2) Clean shave
(3) Clean breath
(&) ‘Clean body
~(5) Acceptable haircut
(6) Good habits
2 Handling éustomef coﬁplaints
a. Getting customer away from other customers
be Listening carefully
ce Keeping your témper
d. Customer safety
e. Restating the problem

fo Settling the complaint immediately according to
~ established policy

g. Giving customer the benefit of any doubt
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v izt

‘Ds Results of good customer relations
1, Repcat service saies
-2+ Gales to friends of customer:
3. -lncreaséd income for business
« Possible inéreqse in serviceman's salary
5¢ Assurance of steady empléyment

Laboratory Activity

Demongstration by instructor and/or-rcsourbe person showing proper
and improper methods of deallns with eustomers in Lyplend
situatlons, ‘

Texts and Relerences

Collazzo, Charles G. Building Good Customer Relatliong
Entenberg, Robert D. Are You Selling Enough Service.
Ernest & DaVall, Salesmanship Fundamentals

Vreeland, Richard C. Customers, A Neglected Sales Force

Teaching Aids

A. P, Parts Corp. Say It With Service.
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" uisconsin™Kir Cooled Four Cylinder Engines. Filwaukee,

b Wise: The Wisconsin Motors Corp. ’

o
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" SOURCES FOR OBTAINING MANUFACTURERS® LITERATURE

Briggs & Stratton Corp. Lawn~Boy Corp.

2711 North 13th St. - Factory Parts & Service Manager
‘Milwaukee, Wis. 53201 Galesbwrg, ILll. 61401
Chrysler Qutboard Corp. . hAssistant Sﬁf»iaﬁ LHanager

Hartford, Wis. 53027 o Parts DCpaLlwrﬂl'
. : Lauson wngine: Sivision
Tecumseh rroduvbn Co.
Crafton, ¥is. ?024

Clinton Engines Corp.
Maquoketa, lowa 52060

Bvinrude lotors , I'Leld Uervice Hanager
Service and Promotion lFanager : kngine Division
FMilwaukee, Wis. 53202 Hegt Bond Aluanum Coe

dartford, Wis., 53027

Service Promotion Manager
Johnson Motors
Waukegan, 111, 60085

Sales Department - ' Sales Department
Engine and Electrical Plant Wisccnsin Motors Corp.
Kohler Co. , o ‘ Milwaukee, Wis. 53246

Kohler, Wis. 53044
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PEACHING AIDS

liotion Pictures

CARBURMIOR PRINCIPLEG OF GPERATION, 25 mine, b & w, Novthwood
Mlms, 926 New Jersey Avee, Nede, Mashinglon, De Ce 20001,
Summary: [kxplains the operation n( Lhe parts of the corburetor
and theory of operation. '

ONE TG A CUSTOMER. 11 nine., 16mm, sd, Aetna Life Afiiliated
Companies, Information and Education Dept., 151 Farminzton Ave.,
Hartford, Conn. 04115, Summary: This film attempts to instill
in employees and studénts in shop training courses the proper
attitudes toward safety aids and emphasizes the necessity of
wearing protective equipment on the job.

REAMING WITH A TAPER HAND RISAMER. 15 mine, Lfmm, béwe ‘The
Pennsylvanlia state Unilversity, Unlverslity Park, Pa. 16902

A SAFE SHOP., 10 min., 16mm, baw, The Pennsylvania State
University, University Park, Pennsylvania. 16802

SAFETY IN THE SHOP. 11 min., 16mm, b&we. The University of 1llinois,
 Visual Aids Service, 704 South 6th, Chanmpaign, Ill.

61820, Summary: Dramatizes three shop accidents, and emphasizes
the teaching of saf 2 practices and the supervisor's responsibilities.

SAY IT WITH SERVICE. 15 min., 16mm, si, color, A.P. Parts Corp.
Public Relations Manager, 1801 Spielbusch Ave., Toledo, Ohio

43601, 1963, Summary: Demonstrations of what motorists want in
service. Shows best way to sell service and parts., Can be applied
to small engine repair shops. : ‘

STORY OF GASOLINE. 23 min,, 16mm, sd, Burcau of Mines, U. Se. Depte
of Interior, Grarhic Services, 4800 Forbes Ave., Pittsburg, Pa,
15213, 1958, Summary:  This film, in full color, uses animation
and live sequences to tell what gasollne is, how it is made, and how
it actse.

USE AND CARE OF HAND FILES. 15 min., lémm,.b&w, The Pennsylvania
State University, University Park, Pa. 16802

Slide Sets

From Briggs & Stratton Lorp., 2?11 North 13th St., Milwavkee, Wis.,
53201 o

Slide Set Noe. 1, COMPLEIE OVERHAUL (08 slides w11n i”uLIUPfLOﬂ
Manual)

Slide Set No. 3, Resizing Cylinders. (12 slides with inctruction
manual ) : :
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_TEACHING AIDS (Continued)
Slide Set No, 4, Valve Seat Reconditioning. (12 slides with
' Instruction manual)

Ho. 5, Stop, Start and Store. (25 slides with
instructlon manual)

7, Replacing Malin Bearings. (12 =1ides with
© instruction manual)

9. Pulse Jet Carburetors. (15.slides with
instruction manual)

10. Shock Free Wind Up Starter. (11 slldes with
instruction manual)

15. Spark Plug Lleannr..(lO slldes with
ins truction manual )

16, Basy Spin Starting. (9 slides with instruction
© manual) '

'17. Condensers and Points. (3 slides with instruction
manual)

13, Valves and Retainers. (4 siides with
instruction manual)

20. Checkinz Carburetors. (15 slides with instruction
manual)

21. New Improved Ignition Systems. (12 slides with
instruction manual)

25, Sealed Starter Clutch. (10 slides with instruction
mannal)

From Tecumseh Pfoducts Cosy Power Products Division; Grafton, Wise.53024
Slide Set Mo, 590141, 2-Cycle Engines. (178 slides with script)
Other

Wwall Chart No., 6910102, Tecumseh Products Co.,FPower
“Products Division, Crafton, dis. 53024
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APPENDIZ A

Sample Lesson-Flan

This lesson plan is solely for use in developing an orderly
approach to the presentation of this unit.

Carburetion

Unit Objective

To develop =kills in dismantling, exumining, adjusting,. cleaning,
assembling, and ingstalling carburetors.

‘Time Required

Classroor,  ours; laboratory, hours; shop, hours

Hethods and Procedures

Presenl the introduction to carburction by lecture, rewling assign-
ments, audlo-vimual alds, and demonsliralion, Alfter the
introduction, assirn jobs pertaining to carburetion with the
aid of job sheetlsz. R ‘

Instructional Aids

Use films, charts, cut-a-way engines, and complete carburetors.

Relation to Prior Instruction

Relate the carburetor to the overall function of the four-stroke
cycle engine. ' :

Teaching Points

Emphasize and define the terms and components of the carburetor
and their function with each other.

Check Up Questions

Schedule informal or formal tests to check students® knowledge
of the subject. Review areas of weakness as shown by test
results,

111~
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Laboratory Activity

. Instructor will show details of three types of carburetors used
on small engines. He will dismantle cach type of
carburator, qhow:ng mothods and procedures ol detecting
malfunctlions,s Studonts will examlne and inspect cich unite
‘The instructor will assemble each unit and make proper .
adjustment .

Shop Activity

Students will perform the following on carburetors from school=~
owned engines, with appropriate job sheets for each type of
carburetor: :

1. Become fami]iar with external ad justments '
- 2+ Disassenble the carburetor and outline ull clreults ior the
~ instructor -
3. Refer to service manual and SpeCLficatlono anl make- necessary
. internal inspections, measurements, and adjustments, - '
L, Install carburetor repair kit :
5 Reassemble carburetor
6, Install carburetor on engine
7. Connect fuel lines and linkage
8. Make lnitial adjustments
9. Start engine using standard starting procedures
10, Make idle adjustment following manufacturers' specifications
“1l. Adjust high speed circuit under load

. Tesf

Instructor will check student on each, 'job to insure that proper >'
procedures are bezng followed. ‘
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APPENDIX 3

Sanrle Job Sheet

Yain sample Job sheel iz baced on earburcbion and fuel
ayslems peculiar to Lhe [eur=strohe cyele enpine. & job cheet
Lo be presented Lo Lhe student aller be has-had an inbroduclion
to Lhe job Ly leclures, Jdiscussion, and/or demonnstratien,

FtudeNleceseesncscsssssusssssanssesce
INSErUCLOr e esessonsesssssesscosnscnsns
Date startedeseosescecsscasscsacncsass
Date completedeessesecosscassnscesonne

i

Job

To clean and oil foam air cleaner,

Special tools, equipment, parts, and Malnrials

Screwdriver ' Farts eleaning pan
Combinatlion wrench - Pliers '
Approved cleaning solvent Clean rargs

Heavy engine oil

Special Instructions _ .

Prevent damage to the oil foan element.. Usce cautiorn in torquing
~hold down bolt. '

References

Operator's manual and/or service manual produced by thh ranufacturer
for each type ofsmall gas anLne. :

Procedures

1. Pour approved cleaning solveni into tray cn work bench
2. (lean exterior of air cleancr with a clean ras.
3. Clean inlet around carburetor 0pen1n

, Remove hold down bclt.

5, Remove the alr cleaner cover.

6, Carefully remove the oil foam elpwewt.

7. Place element in sclvent.

8, Clean air cleaner housing with a c]can TEEe

9, Cently squeeze excess solvent from the oll foam element.
10, &dd upcc;iled amount of o0il to the c¢il foamr zlement.

11, insert oil element in housing.

12. uep]acc housing on carburetor air horn.

13, Replace cover and insert hold down bolti.

1, Tishien hold down bholt to oprliLLm torque.

- . - .

ERIC

)
L R ’ i =172



‘ gllest_}_on::

O
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Aruitoxt provided by Eic:

1.
2.
3o

ho

Lo gasoline an approved cleaning sulvent?

What is the function of the air clecancr?

dhat are the three types of air cleancrs used on small engines?

€

Yhat effect does a plugged air filter have on engine performance?

What would happen if the holil down belt wasn improperly Lorqued?
Why 1n oll used with the foam elcmenb?

divy 1o 1t necensary Lo clean Lhe arce around Lhe zir hoen?
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APPENDIX C
Sample Safety Test

This test consists of 10 multiple-choice questions. You are
to read each question carefully. Indicate the one best answer
by marking an "X" over the corresponding letter for each question
on the separate answer sheet,

After you heve completed the test, letter your name end other
information at the top of the answer sheet. DO NOT sign your . -
Safety Pledg= until the test has been corrected and you know and
understand the correct answers to all the questions mizsed.

_ 1. Tt is alvuys important to use tools safely because:
' 2. The tools might break -

b, You might ruin your Jjob.

c. You nmight cause an accident’

d. You might dull the tool

e. All of these

2. When working around machinery, yon should:
a. Keep loose clothing tucked in
b. Roll sleeves above the elbows
c. Wear an apron
d. Make adjustments when machine is gtopped
e. All of these

3. In case of an accident, whom should you notify first?
a. Record clerk
b. Foreman
c. Superintendent
d. Teacher
e. DNone of these

4. The reason for placing oily rags in the safety can is to:
a. Prevent fires : '
L. Keep them off the floor
c. Prevent bad odors in the shop
d. Prevent the spreading of disease
e. HNone of these
5. Before you can use a machine in the shop, you must:
a. Have the power turned on
b. Have passed the machine safety test
c. Be dres:ted properly
d. Check to see that the machine is in working order
e. . All of these

6. Who should be concerned with safety in the laboratory?
a. The workers
b. The safety engineer
~ ¢. The Superintendent
d. The Teacher
e. All of these
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7. .'l'ne correct way to 1ift thinpgs in to:
e Gel additlonal help
be Use your back muncles
ce Bend back, keep kneen straighl
d. HMone of these

8, Your sleeves should be rolled above the clhows lo:
a. Keep them clean
be Keep them-away from work
c. Reéduce tool breakage
d., Improve your appearance
e, None of these

9. Scraps on the floor cause:
a. An unsichtly appearance
b, Danger of slipping and falling
c. ilore work l'or the cleanup {sroup
d. Hore work [or the janitor
e, All of these

10, Good safety attitudes should include:
a. Knowing and obeying safety rules
b. Cooperation with safety foreman
ce Reporting any unsafe conditicns
d. Wearing suitable clothing
e. All of these

Answer Sheet (on separate sheet)

2. A B C D E
3, A B C D B
h, A B C D B
5, A B C D E
6. A B C D E
7. A B C D E
8 A B C D =B
9. A B C D B

B C D B

10, A

Student's I‘:ame..........'.....‘......O......
Ilame Of test.lt.......I..........C.I.C.C..I.
Date.......;................................
Safety Pledse

ALl items in this test have been diccuzszed by ry insiructor.
The questions whicn I marked incorrectly have besn rBviguad by
my instructor so that 1 fully understand the answers to all
questions, [ promise to observe all cafely prachticos coverad by
this test.

(Signature)
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APPEHDLIX D
Sample Testis

Tests ars administered for various reasons and nush be
. developed by each individual instiructor.
) Samples of written test questions bas ied on carburebion
peculiar to the four-stroke cycle engine appear below.

Completion Type

1. How is the choke valve operated?
2. Where is the governor spring located? .

3. What happens if the governor spring is distorted?

b, Where 13 the high speed adjusiment located?

5. What is the proper factory hlgh opecd adjustment solting?

6. Where 1s the low speed or ldle adjusLment locibed? '

7. What iz the initial setting of the low speed &l iustment?

8., U4Yhat type of float is used?

9. iihy is a clean air cleaner so important to propear air-fuel

ratios? . ,
10, What would happen to thc air-fucl mixturs 1E the air cleancr
bncane restricted?

True or [als

True False o .

XEK evae 1. Up dr'lx_t, doWn draft, and "'(_13
thres types of carbuceiors wied

coee cees 2. A fleoat level is checked by usl

eees “veee l 3. A venturi is a fun..,l-\naue’! unit

eees  sees He The functiocn of a venturi is o breal up fuel
into fine particles

esae e e 5. The circulits of a small engine carburstor are

: ' choke, nressure, and low gpeed
seve seoe o The fuel uank io venued bec¢ uze ainogpheric

d: Jooarn
9]

.
a owall englacn,

Tl
as i foclor gause

ceane vees 7o The proPer aLr-fael ratlo ic uﬂ*Pb(lP&t“]j 1231,

eves  sses O A balanced type carburecior i used on wll crall
engines .

eese  sese 9. A choke valve 1s operuted by vaeuwnm and hoal

oo eeee 10, The governor spring is localed fnside 1ho {lywheel
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APPENDIX E
Sample Progress Chart

A progress chart serves to provide a readily availnble check
on the progress of individual students. Progress chart: erve uou
a motivation device to the student because he can mensure his
progress compared to that of his fellow students. :

When a student is assigned a job, a diagonal line is drawn
in the proper box. When the job has been satisfactorily completed,
an "X" is placed in the appropriate box by adding the opposing
diagonal line.

A portion of & progress chart 1s shown on this page. This
may be used as a guide for the instructor as he develops his
progress chart. The chart may be developed in any size.

_,-/ / A K K i /, //"’ /
Unit: Carburetion S i
four-cycle ' / A «»/ %
!
Student j

Anderson, C. E.

Bakken, 0. D.

Horton, J. S. o '

Johnson, L. V.

Neperus, T. A. 1 Q !

Olson, A. ! i ~
Shuett, W. E. §
. 5 P
Wiliiams, W. W. i — , ; U
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